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From:  Commandant  of  the  Marine  Corps 

Subj :  MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES  FOR  DECONTAMINATION 

AND  COLLECTIVE  PROTECTION  STUDY 


1.  The  objectives  of  the  study  were: 

a.  Determine  the  levels  of  chemical  contamination  within 
which  Marine  Air-Ground  Task  Force  (MAGTF)  units  may  be  required 
to  operate. 

b.  Identify  specific  material  requirements  and  procedures 
for  vehicles,  aircraft,  and  personnel  decontamination. 

c.  Identify  collective  protection  requirements,  types  of 
collective  protection,  and  procedures  for  Marine  Corps  units  in  a 
combat  environment.  This  will  include  air  and  ground  combat 
units,  combat  support,  and  combat  service  support  in  an  amphibious 
environment. 

d.  Describe  a  handling  and  movement  system  for  NBC  casualties. 

e.  Review  and  analyze  the  Dugway  Proving  Grounds  report 
titled  Effects  of  Chemical  Attacks  on  Tactical  Staging  Operations. 
Identify  the  critical  assumptions  in  the  Dugway  report,  and 
compare  their  implications  with  those  assumptions  being  used  in 
this  study. 

f.  Determine  where  the  new  data  might  have  an  impact  on  NBC 
doctrine,  and  make  alternative  recommendations  to  modify  that 
doctrine . 

2.  The  Marine  Corps  Requirements  and  Procedures  for  Decontamination 
and  Collective  Protection  Study  accomplished  its  stated  objectives. 

3.  Those  study  recommendations  which  deal  with  personnel  and 
equipment  reorganization  are  not  concurred  in.  They  have  been 
invalidated  by  the  failure  of  key  developmental  decontamination 
equipment  projects  since  the  end  of  the  study  effort.  The 
remaining  recommendations  are  concurred  in  subject  to  the  following 
comments . 

a.  Any  new  initiatives  in  support  of  this  study  will  compete 
on  an  equal  basis  in  the  POM  development  process. 

b.  The  fo  1  Lowing  requirements  have  arisen  since  the  completion 
of  the  study,  and  should  be  considered  in  the  development  oi  any 
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Sub j :  MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES  FOR  DECONTAMINATION 
AND  COLLECTIVE  PROTECTION  STUDY 

Marine  Corps  program  for  decontamination  and/or  collective 
protection. 

(1)  Electronic  Equipment.  Electronic  equipment  is  increas¬ 
ingly  used  by  the  Fleet  Marine  Force.  A  decontamination  agent  is 
needed  which  will  not  damage  electronic  equipment.  It  should  be 
noncorrosive  and  quick  acting. 

(2)  Shelterized  Electronic  Equipment.  A  collective 
protection  system  or  systems  is  needed  to  support  the  growing 
family  of  shelterized  electronic  equipment,  such  as  the  Tactical 
Air  Operations  Module  (TAOM),  the  Marine  Integrated  Fire  and  Air 
Support  System  (MIFASS),  and  the  Position  Location  and  Reporting 
System  (PLRS). 

c.  The  intelligence  assessment  in  the  study  is  dated. 

Current  intelligence  information  must  be  considered  in  development 
of  a  decontamination  and  collective  protection  program  based  on 
this  study. 

4.  A  copy  of  this  letter  will  be  affixed  inside  the  cover  of 
each  copy  of  the  subject  study  report  prior  to  distribution. 
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EXECUTIVE  SUMMARY 


1.  INTRODUCTION 

1.1  Purpose.  This  study  provides  a  detailed  analysis  of  the  Marine 
Corps  requirements  for  decontamination,  collective  protection,  and  casualty 
handling  in  a  nuclear,  biological,  and  chemical  (NBC)  threat  environment. 
The  study  further  recommends  an  improved  system  for  the  Marine  Air-Ground 
Task  Force  (MAGTF)  to  accomplish  decontamination,  collective  protection, 
and  casualty  handling  during  amphibious  operations. 

1.2  Approach  and  analysis. 

The  initial  step  for  this  study  was  acquisition,  classification,  and 
tabulation  of  data.  This  data  base,  which  focuses  on  the  most  current 
available  information  on  decontamination,  collective  protection,  and  NBC 
casualty-handling  equipment  and  procedures  was  developed  by  pragmatic  and 
experiential  assessment  of  relevant  literature  and  information  obtained 
from  fact-finding  visits. 

The  next  step  in  the  study  was  determination  of  levels  of  chemical 
contamination  in  which  a  MAGTF  will  be  required  to  operate.  A  continuing 
tactical  situation  within  which  NBC  weapons  are  employed  was  developed  in 
order  to  generate  a  realistic  representation  of  continuing  and  repetitive 
contamination,  its  spread,  and  decay.  The  principal  analytical  tool  used 
to  assess  the  expected  combat  environment  was  a  kinematic  analysis  using 
the  combat  assessment  technique  (CAT)  developed  for  the  "Concept  of  Opera¬ 
tions  for  NBC  Defense  in  the  Mid-Range"  study.  The  CAT  involves  system¬ 
atic,  computer-assisted,  manual  war  gaming  based  on  situations  postulated 
in  the  modified  MARC0RS-1A  scenario1  to  develop  realistic  combat  engagements 

^Marine  Corps  Midrange  Threat  Scenarios  and  Target  Lists  Study  (Phase  II), 
MARCORS-IA,  Marine  Corps  Development  and  Education  Command.  Quantico. 
Virginia,  June  1980.  SECRET. 
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and  quantify  the  effects  on  battle  results  of  changing  selected  independent 
variables. 

The  results  of  the  projection  of  chemical  agent  density  and  cloud 
drift,  including  dissapation  and  combination  of  agent  effects,  creates, 
over  time,  an  extensive  threat  to  wide  areas  of  the  FBHA,  according  to 
current  theories.  Shifting  wind  patterns,  typical  of  littoral  regions,  and 
repetitive  chemical  strikes  create  growing  areas  of  liquid  contamination, 
and  nearly  complete  coverage  of  at  least  low  levels  of  vapor  contamination. 
The  results  presented  in  Volume  II  (Classified)  graphically  illustrate  what 
the  environment  of  an  amphibious  operation  against  chemical  weapons  might 
be  like.  This  description  of  the  battlefield  was  utilized  in  establishing 
a  decontamination  system  that  identifies  the  requirements  and  procedures 
for  a  MAGTF  in  an  NBC  environment. 

The  next  step  in  the  study  was  development  of  a  collective-protection 
system  based  on  the  CAT  description  of  the  integrated  battlefield  and  the 
ensuing  recommended  decontamination  system.  The  collective-protection 
system  considered  the  four  types  of  collective  protectors: 

•  Combat-vehicle  systems. 

•  Simplified  col lectve-protection  systems. 

t  Modular  collective  protection. 

•  Special  collective  protection. 

As  the  final  step,  the  output  from  the  CAT  described  previously,  the 
location,  level,  and  frequency  of  contamination  on  the  battlefield  was  used 
by  the  study  team  as  a  base  for  experiential  assessment  and  deductive  rea¬ 
soning  to  estimate  the  number  and  distribution  of  resulting  conventional, 
chemical,  and  conventional -pi us-chemical  casualties.  The  study  team 
examined  the  impact  of  these  types  of  casualties  on  the  current  casual ty- 
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handling  system.  Included  in  this  analysis  was  an  estimate  of  handling/ 
treatment  times,  the  identification  of  special  skills/occupations,  the 
identification  of  additional  equipments  and  facilities.  The  results  of 
this  analysis  provided  the  basis  for  deductions  of  additional  resources 
required  to  effectively  handle  NBC  casualties  during  amphibious  operations. 

Finally,  an  additional  requirement  was  defined  by  the  study  sponsor: 
The  review  of  data  obtained  from  the  U.S.  Army  Dugway  Proving  Grounds,  Utah, 
which  appeared  to  have  a  significant  impact  on  the  CAT  war  game  simula¬ 
tions.  Specifically,  the  current  "accepted  standards"  for  chemical  agent 
contamination  decay,  for  different  meteorological  conditions,  are  signifi¬ 
cantly  different  from  the  standards  postulated  in  the  Dugway  information. 
The  study  sponsor  directed  that  the  Dugway  information  be  evaluated  to 
determine  how  significantly  it  impacted  on  the  original  study  objectives, 
and  on  the  doctrine  developed  in  previous  NBCD  studies. 

1.3  NBC  threat  update. 

The  NBC  threat  data  used  for  this  study  was  extracted  from  the  "Concept 

2 

of  Operations  for  NBC  Defense  in  the  Midrange"  study  as  approved  by  the 
study  sponsor.  Specific  agent  weapon  data  from  this  report  was  used  in  the 
CAT  analysis  and  is  presented  in  Volume  II  of  this  study. 

During  the  time  frame  of  conduct  of  this  study,  there  has  developed  a 
broader  sense  of  awareness  of  the  Soviet  chemical  and  biological  warfare 
capability.  An  indication  of  this  general  awareness  is  the  reporting  of 
events  in  Afghanistan  (suspected  use  of  chemical  agents)  during  1980  by 
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Concept  of  Operations  for  NBC  Defense  in  the  Mid-Range,  Marine  Corps 

Development  and  Education  Command,  Quantico,  Virginia,  June  1981. 

SECRET. 


such  media  as  Time  Magazine,  New  York  Times,  U.S.  News  and  World  Report, 
Washington  Post,  and  numerous  television  networks. 

The  most  recent  (and  most  disturbing)  information  on  the  probable  use 
of  mycotoxins  in  Southeast  Asia  further  points  to  the  awesome  NBC  capa¬ 
bility  of  the  Soviet  Union.  While  mycotoxins  are  not  considered  a  tra¬ 
ditional  chemical  warfare  agent,  they  have  many  similar  tactical  applica¬ 
tions  and  provide  another  indication  of  the  acceptance  of  this  type  of 
combat  use  of  NBC  agents  by  the  Soviet  planners.  A  recent  editorial  in  the 
Wall  Street  Journal  sums  it  up  as  follows: 

"Except  to  the  willingly  obtuse,  the  evidence  is  conclusive. 

The  Soviets  have  long  been  engaged  in  the  development  and 
production  of  chemical  and  biological  weapons.  They  have 
used  these  warfare  agents  in  Yemen  in  the  1960s  and  now  in 
Cambodia,  Laos,  and  Afghanistan.  In  addition  to  its  in¬ 
trinsic  brutality,  this  kind  of  warfare  amounts  to  a  cal¬ 
culated  and  massive  violation  of  international  arms  control 
agreements. " 

1.4  Decontamination. 

When  viewed  against  the  background  of  the  recognized  NBC  threat  poten¬ 
tial  for  contamination,  the  FMF  decontamination  capability  was  evaluated  at 
best  marginal.  The  most  serious  problem  was  the  lack  of  a  comprehensive 
decontamination  doctrine  specifically  oriented  toward  the  FMF  and  amphib¬ 
ious  operations.  While  some  of  the  decontamination  equipment  was  adequate 
(mostly  the  individual  kits),  much  of  it  was  ageing,  available  in  inade¬ 
quate  numbers,  and  authorized  at  the  wrong  level  in  the  organization. 

The  study  team  reviewed  the  decontamination  equipment  and  doctrine,  and 
equipment  of  the  other  US  Services  and  that  of  the  NATO  nations,  and  other 
selected  allies.  With  this  data  base,  the  team  developed  a  decontamination 
system  for  the  FMF  which  is  based  on  the  following  considerations: 


•  The  risk  of  taking  casualties  if  decontamination  is  not  done. 

•  Time  and  resources  required  in  the  decontamination  effort. 

•  The  capability  of  the  unit  or  individual  to  perform  decon¬ 
tamination. 

•  The  impact  of  decontamination  on  the  mission. 

The  system  has  been  developed  to  meet  the  proposed  threat  and  be  inte¬ 
grated  into  the  FMF  amphibious  operations.  This  system,  which  is  discussed 
in  Chapter  2,  is  summarized  on  table  1.  The  recommendations  to  support 
this  system  are  presented  in  Chapter  6. 

1.5  Collective  protection. 

The  threat  of  attack  by  NBC  weapons  will  require  the  MAGTF  to  assume  an 
NBC  defensive  posture  during  the  conduct  of  amphibious  operations.  The 
individual  NBC  protective  ensemble  which  the  Marine  must  use  for  protection 
against  this  NBC  threat  imposes  severe  limitations  on  his  mobility,  sta¬ 
mina,  and  combat  capability.  The  prolonged  wear  of  the  ensemble  may  cause 
excessive  heat  casualties  during  operations.  In  order  to  continue  sus¬ 
tained  operations  on  the  integrated  battlefield,  there  is  a  need  for  some 
form  of  collective  protective  (CP).  The  MAGTF  NBC  defensive  posture  will 
require  the  utilization  of  CP  equipment  (CPE)  in  shelters,  buildings, 
temporary  structures,  and  selected  combat  vehicles  as  well  as  provision  of 
overhead  protection  of  equipment,  supplies,  and  personnel  from  liquid  agent 
attacks.  CPE  will  be  required  for  those  units  that  must  remain  in  con¬ 
taminated  areas,  and  in  those  fixed  installations  such  as  airfields  and 
logistical  support  areas  which  are  prime  targets  for  persistent  chemical 
agents. 
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The  purpose  of  CP  is  to  provide  a  protective  environment  in  which  (1) 
individuals  can  carry  out  tactical  functions  efficiently  without  the  en¬ 
cumbrance  of  individual  chemical  and  biological  protective  equipment;  (2) 
individuals  can  find  relief  from  wearing  individual  protective  equipment, 
and  can  eat,  sleep,  and  perform  personal  hygiene;  and  (3)  a  clean  area  is 
provided  for  key  personnel  in  case  of  chemical  attack.  Typical  tactical 
situations  requiring  CP  are  found  in  command  posts,  communications  centers, 
fire-control  stations,  missile-control  complexes,  medical  and  hospital 
complexes,  and  rest-and-rel ief  stations. 

It  may  also  be  necessary  to  provide  protection  for  certain  tactical 
equipment.  The  complexity  and  possible  vulnerability  of  electronic  equip¬ 
ment  may  make  the  equipment  itself  the  prime  target  of  an  attack.  The 
potential  corrosive  action  of  smoke  and  other  common  agents,  or  the  employ¬ 
ment  of  antimaterial  agents  could  render  the  equipment  inoperable  or  cause 
it  to  malfunction. 

The  study  team  reviewed  the  current  capabilities  of  the  MAGTF  to  pro¬ 
vide  CP  and  found  severe  limitations  in  equipment  and  doctrine.  After  a 
comprehensive  review  of  available  CPE  and  various  CP  doctrine,  a  collective 
protection  system  has  been  developed  to  meet  the  needs  of  the  MAGTF  in  an 
NBC  threat  environment.  The  recommended  system  is  summarized  on  table  2. 
Specific  details  of  the  equipment,  doctrine,  and  support  resources  required 
to  implement  this  system  are  provided  in  Chapter  3. 

1 . 6  NBC  casualty  handling. 

The  casualty  handling  system  which  will  meet  the  challenge  of  the  in¬ 
tegrated  battlefield  must  provide  for  the  treatment  and  handling  of  NBC 
casualties  as  well  as  ensure  effective  medical  support  in  a  contaminated 


Table  2.  MAGTF  Types  of  Protection 


MAGTF  Elements 


MAGTF 

Collective 

Protection 

System 

Combat 
uni  ts 
less 

vehicles 

Combat 

support 

units 

Combat 

vehicles 

Combat 

service 

support 

Air 

operati ons 
ashore 

CP 

Requirements 

Limited 
rest  and 
rel ief . 

Selected 
operations. 
Rest  and 
rel ief. 

Crew 

operations 

Extensive 
rest  and 
relief. 
Selected 
operations 

Sustained 

base 

operati ons . 
Extensive 
rest  and 
rel ief. 

Type  of  CP 

Smal  1 
shelters 

Smal  1 
shelters 

Venti lated 
facepi ece. 
Overpres¬ 
sure. 

Positive 

pressure. 

Shelters. 

Vans. 

Posi ti ve 
pressure. 
Shelters. 
Vans. 

Currently 

Authori zed 

None 

M6A1 

(selected 

units) 

M8A3  (one 
per  M48TK, 
M88,  and 
M578)  M13A1 
(one  per 

M60,  Ml, 
and  LVTP7) 

None 

None 

Recommended  CPE 
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Individual 
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Personnel  ^ 

Requirements^ 

No  additional  personnel 

iMCPE  for  appropriate  vans/shelters. 

^Personnel  will  require  additional  limited  training,  of  unit  NBCD  teams/personnel. 
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environment.  In  developing  the  system,  the  fundamental  consideration  is: 
"What  is  it  that  determines  the  medical  workload  level  to  be  used  as  a 
system  design  criterion?" 

Based  on  our  analysis  and  various  historical  examples,  the  following 
factors  define  the  design  point  selected  for  the  proposed  medical  support 
system  for  NBC  casualty  handling  in  the  MAGTF: 

•  Maximum  sustainability  casualty  rate  for  assault  waves 
(regiment-sized  units)  can  run  as  high  as  25  percent  on  D-day 
or  D+I. 

•  Maximum  sustainable  casualty  rate  for  division-sized  units 
conducting  an  amphibious  assault  is  5  to  10  percent  per  day 
over  a  several -day  period. 

•  Patients  resulting  from  these  casualty  rates  should  occur  at  an 
expected  casualty  treatment  ratio  for  conventional  weapons  of 
approximately  4:1. 

Mass  casualty  situations,  which  may  result  either  from  conventional  or 
NBC  weapons  use,  are  by  definition  not  sustainable  and  may  result  in  mis¬ 
sion  failure.  Therefore,  they  should  not  be  used  as  design  conditions  for 
medical  support. 

The  current  medical  support  for  the  MAGTF  is  unable  to  provide  an  ade¬ 
quate  NBC  casualty-handling  capability.  It  is  not  equipped  nor  trained  to 
conduct  medical  operations  in  a  contaminated  environment.  In  the  develop¬ 
ment  of  a  satisfactory  NBC  casualty-handling  system,  certain  principles 
were  identified  which,  while  not  a  functioning  element  of  the  medical 
support  system,  to  a  great  extent,  will  determine  its  success  or  failure  in 
an  NBC  environment.  These  principles  are  summarized  as  follows. 


•  The  individual  NBC  protective  ensemble  provides  the  Marine  his 
best  chance  of  survival  in  an  NBC  environment,  whether  or  not  he 
is  a  casualty.  Every  effort  must  be  made  to  insure  the  integ¬ 
rity  of  the  NBC  protective  ensemble  is  maintained  until  such 
time  as  the  individual  (casualty  or  not)  is  in  an  NBC-agent- 
free  environment. 

•  Complete  decontamination  of  personnel  is  a  time  and  manpower 
intensive  effort.  Therefore,  it  should  be  accomplished  as  far 
from  the  FBHL  as  the  situation  permits  and  then  only  when 
decontaminated  personnel  are  assured  access  to  an  NBC-agent- 
free  environment.  This  applies,  as  well,  to  patients  in  the 
medical  system. 

•  The  buddy-aid  system  provides  an  important  adjunct  to  medical 
support  system  and  maximum  use  of  this  capability  must  be 
encouraged.  However,  buddy  aid  must  be  limited  only  to  emer¬ 
gency  short  term  actions  that  will  not  substantially  degrade 
the  Marines'  mission  performance. 

•  Many  NBC  contaminants  are  pervasive  in  nature  and  difficult  to 
detect.  Therefore,  personnel  and  equipment  must  be  determined 
to  be  contamination  free  before  entry  is  permitted  into  a 
contamination-free  facility. 

Finally,  in  considering  the  requirement  for  the  NBC  casualty-handling 
system,  the  following  goals  are  proffered: 

•  Utilize  critical  medical  personnel  at  their  highest  level  of 
capabil ity. 

e  Minimize  the  injuries  resulting  from  NBC  agents  while  at  the 
same  time  preventing  the  aggravation  of  conventional  injuries. 


•  Protect  patients  and  the  personnel  handling  contaminated  casual¬ 
ties  or  working  in  contaminated  areas  from  further  spread  of 
contamination  or  toxic  vapors. 

•  Avoid  the  spread  of  contamination  into  treatment  facilities. 

•  Continue  essential  medical  services  to  the  maximum  level  possi¬ 
ble  in  an  NBC  environment. 

Keeping  in  mind  all  these  factors,  the  study  team  developed  a  recommended 
system  concept  for  NBC  casualty  handling  in  the  MAGTF.  This  system  is 
summarized  in  table  3. 

1.7  NBCD  doctrine  and  concepts  review. 

During  the  conduct  of  the  data  collection  effort,  the  study  team  became 
aware  of  a  significant  report  dealing  with  CW  contamination.  This  report, 
"Effects  of  Chemical  Attack  on  Tactical  Staging  Operations,"  was  published 
in  draft  form  by  Dugway  Proving  Grounds,  Utah,  in  December  1980  and  is 
referred  to  throughout  this  report  as  the  "Dugway  report"  or  "Dugway  data." 
The  report  presented  a  new  method  of  calculations  for  CW  agent  evaporation 
and  CW  agent  cloud  travel  and  duration.  This  new  method  was  a  significant 
break  with  traditional  methodology  like  that  incorporated  in  FMFM  11-3, 
Employment  of  Chemical  Agents. 

At  the  request  of  the  SAC  and  with  the  concurrence  of  the  study  spon¬ 
sor,  the  study  team  reviewed  and  analyzed  the  Dugway  data  to  determine  its 
impact  on  this  study  and  its  possible  impact  on  the  recently  completed 

3 

Concept  of  Operations  for  NBC  Defense  in  the  Midrange  study.  The  initial 

3 

Concept  of  Operations  for  NBC  Defense  in  the  Midrange,  Marine  Corps 
Development  and  Education  Command,  Quantico,  Virginia,  15  June 
1981. 


Table  3.  The  MAGTF  NBC  Casualty  Handling  System  Concept 


t  ton 

Patient  contamination 
detection 

CW  dosimeter  for  medical 
staff 


assessment  of  the  Dugway  data  is  summarized  as  follows: 

•  The  new  persistence/evaporation  model  (Dugway)  is  more  useful 
than  the  current  models. 

•  Due  to  the  limited  amount  of  actual  test  data,  both  laboratory 
and  field  tests,  data  gaps  still  exist  that  limit  absolute 
confidence  in  all  chemical  effects  analyses. 

e  The  tactical  situations  presented  in  the  Dugway  report  are  not 
adequate  for  USMC  requirements. 

•  Environmental  data  (weather)  used  in  the  Dugway  report  tactical 
situations  are  too  restrictive  to  meet  USMC  needs. 

The  Dugway  data  are  more  closely  aligned  with  the  available  observed 
data  than  are  the  other  predicted  data,  and  there  is  a  significant  varia¬ 
tion  in  the  evaporation  rates.  It  must  be  remembered  that  both  sets  of 
casualty  prediction  data  are  based  on  an  extremely  limited  open  air,  live- 
agent  test  base  that  does  not  conclusively  substantiate  either  set  of  data. 
However,  the  study  team  believes  the  Dugway  data  is  as  valid  as  any  current 
data  available,  and  as  such,  offers  the  Marine  Corps  commanders  options 
which  make  mission  accompl ishment  in  a  chemical  environment  more  easily 
achievable. 

The  casualty  estimates  which  have  been  developed  with  the  Dugway 
data  were,  in  most  cases,  as  had  been  anticipated.  The  more  rapid  evapora¬ 
tion  of  the  threat  agent  reduced  the  area  of  off-target  hazard  which,  in 
turn,  reduced  the  number  of  exposures  to  the  agent,  thus  lowering  the  esti¬ 
mated  casualties.  Additionally,  these  Dugway  evaporation  figures  signifi¬ 
cantly  reduce  the  duration  of  the  hazard,  again  reducing  the  number  and 
length  of  exposures  which,  in  turn,  reduce  the  expected  casualties. 
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This  expected  reduction  in  casualties,  while  being  very  significant  to 
the  military  planner,  is  by  no  means  the  only  meaningful  use  of  the  Dugway 
data.  The  results  of  the  CAT  analysis,  and  a  review  of  the  Dugway  report, 
indicate  several  areas  of  NBCD  where  the  Dugway  data  may  have  an  impact. 
The  study  team  evaluated  the  impact  on  each  of  the  NBCD  functional  areas 
and  for  each  of  the  elements  of  these  N8CD  areas  as  presented  in  the  NBC 
readiness  study.  The  results  of  this  analysis  are  summarized  in  table  4. 


Table  4. 

Impact  of  Dugway  Data  Assessments 
on  NBCD  Functional  Areas 

Doctrine 

Organization 

Equipment 

Traininq 

Detection 

• 

• 

• 

• 

Identification  and 
Warning 

• 

• 

• 

• 

Protection 

+ 

• 

J  + 

++ 

Decontamination 

++ 

+ 

++ 

++ 

Medical  Aid 

+ 

+ 

++ 

++ 

++  Major  impact 
+  Minor  impact 
•  Insignificant  impact 


2.  SUMMARY 


During  previous  studies  it  was  determined  that  the  FMF  had  a  limited 
capability  to  survive  a  chemical  or  biological  agent  attack  based  primarily 
on  the  individual  Marines  NBC  protective  equipment.  However,  it  was  deter¬ 
mined  that  the  MAGTF  could  not  conduct  sustained  operations  in  an  NBC 
threat  environment.  This  deficiency  was  due  to  a  lack  of  effective  decon¬ 
tamination  and  collective  protection  doctrine  and  resources  which  are 
critical  to  prolonged  operations  in  a  contaminated  area.  In  addition,  the 
capability  of  the  Medical  Service  to  cope  with  the  number  and  type  casual¬ 
ties  which  could  result  from  the  enemy  use  of  NBC  weapons  during  amphibious 
operations  was  judged  to  be  severely  limited. 

This  study  has  evaluated  each  of  these  critical  areas  of  NBC  defense 
(decontamination,  collective  protection,  NBC  casualty  handling)  as  they 
interface  with  each  other  and  the  overall  amphibious  operation.  In  each  of 
the  areas,  very  specific  recommendations  have  been  provided  in  the  respec¬ 
tive  chapters  of  this  report.  A  summary  of  the  studies,  conclusions,  and 
recommendations  has  been  presented  in  Chapter  6  to  provide  the  reader  with 
an  overview  of  what  corrective  actions  have  been  identified.  Timely  action 
on  these  recommendations  and  effective  follow  through  of  the  implementing 
actions  should  be  a  high-priority  item  at  Headquarters,  Marine  Corps.  The 
attainment  of  an  improved  NBC  defense  capability  as  detailed  in  this  report 
will  overcome  a  glaring  deficiency  and  greatly  enhance  the  FMF  capability 
to  conduct  successful  amphibious  operations  in  an  NBC  threat  environment. 
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INTRODUCTION 


MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES  FOR 
DECONTAMINATION  AND  COLLECTIVE  PROTECTION 


CHAPTER  1.  INTRODUCTION 

1.1  BACKGROUND 

The  NBC  Defense  Readiness  Study *  describes  Soviet  emphasis  on  first  use 
of  nuclear,  biological,  and  chemical  (NBC)  weapons  for  maximum  effectiveness. 
Both  persistent  and  nonpersistent  agents  can  play  large  roles  in  Soviet  op¬ 
erations.  This  strong  possibility  establishes  a  requirement  for  the  Marine 
Corps  to  be  able  to  carry  out  combat  operations  in  a  contaminated  environment. 
Such  a  capability  calls  for  an  efficient  system  of  decontamination.  Hand- 
in-hand  with  an  effective  decontamination  policy  is  the  need  for  individual 
and  collective  protection.  Presently,  individual  protection  is  detailed  by 
the  Marine  Corps,  but  collective-protection  measures  are  still  being  refined. 

The  need  for  a  comprehensive  decontamination  and  collective-protection 
doctrine  is  identified  in  the  NBC  Defense  Readiness  Study.  The  study  em¬ 
phasizes  that  this  doctrine  is  fundamental  to  the  success  of  continued  mission 
operations  in  an  NBC  environment.  To  be  able  to  use  its  equipment  without 
either  taking  casualties  or  accepting  the  degradation  in  performance  of  wear¬ 
ing  protective  clothing,  a  unit  must  be  capable  of  decontaminating  that  equip¬ 
ment.  An  alternative  to  active  decontamination  is  to  allow  the  contaminated 
equipment  or  material  to  weather  until  it  becomes  clean  enough  to  handle  with¬ 
out  protective  equipment.  Finally,  in  order  to  reduce  the  decontamination 
requirement,  a  unit  can  take  certain  actions  prior  to  contamination;  these 

^Nuclear.  Biological,  and  Chemical  Defense  (NBCD)  Readiness  in  the  Mid-Range 
Period  ( 1978- 1990) ,  Marine  Corps  Development  and  Education  Command,  Quantico, 
Virginia,  May  1980.  SECRET 
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actions  can  be  classed  as  contamination-avoidance  measures.  Any  comprehen¬ 
sive  decontamination  doctrine  will  contain  elements  of  all  three  of  the  above 
measures  which,  when  taken  in  a  timely  fashion,  will  minimize  the  impact  of 
a  persistent  chemical-agent  attack  on  combat  operations. 

There  will  be  times  in  a  combat  situation  when  individuals  and  units 
will  be  forced  to  remain  in  an  NBC-contaminated  environment  for  prolonged 
periods.  In  these  cases  when  some  means  of  decontamination  is  not  possible 
or  practicable,  then  some  collective  protection  is  required. 

The  purpose  of  collective  protection  is  to  provide  a  protective  environ¬ 
ment  wherein;  (1)  individuals  can  carry  out  tactical  functions  efficiently 
without  the  encumbrance  of  individual  chemical  and  biological  protective 
equipment;  (2)  individuals  can  find  relief  from  wearing  individual  protective 
equipment  and  can  eat,  sleep,  and  perform  personal  hygiene;  and  (3)  that  can 
be  used  as  a  clean  area  for  key  personnel  in  case  of  a  chemical  attack.  Typ¬ 
ical  tactical  situations  requiring  collective  protection  are  found  in  command 
posts,  communications  centers,  fire-control  stations,  missile-control  complexes, 
first-aid  stations,  hospitals,  and  rest-and-rel ief  stations. 

It  may  also  be  necessary  to  provide  protection  for  certain  tactical 
equipment.  The  complexity  and  possible  vulnerability  of  electronic  equip¬ 
ment  may  make  the  equipment  itself  the  prime  target  of  an  attack.  The 
potential  corrosive  action  of  smoke  and  other  common  agents,  or  the  employ¬ 
ment  of  antimaterial  agents  could  render  the  equipment  inoperable  or  cause 
it  to  malfunction. 

As  a  result  of  the  use  of  chemical  weapons  on  the  battlefield,  a  sig¬ 
nificant  number  of  casualties  will  require  different  handling  than  will  a 
conventional  casualty.  Numbers  of  casualties  resulting  from  initial  use  of 


chemical  weapons  against  unprepared  Marines  may  overwhelm  the  current  casual¬ 
ty-handling  system.  However,  as  soon  as  treatment  units  have  recovered  from 
the  initial  shock  of  increased  casualties,  they  must  be  able  to  continue  to 
provide  the  best  available  medical  support.  A  system  must  be  devised  that 
will  provide  for  the  handling  of  chemical  casualties  as  well  as  for  conven¬ 
tional  casualties  who  may  be  contaminated.  Additionally,  the  problem  of  bi¬ 
ological-agent  casualties  must  be  considered  in  the  overall  context  of  NBC 
casualty  handling. 

The  Commandant  of  the  Marine  Corps  tasked  the  Commanding  General,  Marine 
Corps  Development  and  Education  Command  (CG,  MCDEC)  to  conduct  a  study  of 
decontamination  and  collective-protection  procedures  and  requirements  and 
NBC  casualty  handling  that  would  provide  a  subjective  analysis  to  evaluate 
and  recommend  requirements  and  procedures  for  decontamination,  collective 
protection,  and  NBC  casualty  handling. 

1.2.  OBJECTIVES 

The  initial  objectives  for  the  Marine  Corps  Requirements  and  Procedures 
for  Decontamination  Collective  Protection  study,  as  approved  by  the  sponsor, 
are  1 isted  below. 

•  Determine  levels  of  chemical  contamination  within  which 
Marine  air-ground  task  force  (MAGTF)  units  may  be  required 
to  operate  using  the  projected  midrange  inventory. 

•  Identify  specific  material  requirements  and  procedures 
for  vehicles,  aircraft,  and  personnel  decontamination. 

•  Identify  collective-protection  requirements,  types  of 
collective  protection,  and  procedures  for  Marine  Corps  units 
in  a  combat  environment.  This  will  include  air  and  ground 
combat-maneuver  units,  combat  support,  and  combat  service 

support  in  an  amphibious  operation. 
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•  Describe  a  handling  and  movement  system  for  NBC  casualties. 

The  following  additional  objectives  were  added  to  the  study  plan  in 

order  to  provide  up-to-date  analysis  based  on  additional  technical  data 
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obtained  from  a  Dugway  Proving  Ground  draft  report. 

•  Review  and  analyze  the  report  titled  Effects  of  Chemical  Attacks 
on  Tactical  Staging  Operations  (SECRET). 

•  Identify  the  critical  assumptions  made  in  the  Dugway  report, 
and  compare  their  implications  with,  and  contrast  to  the  currently 
accepted  data  being  used  in  this  study. 

•  Determine  where  the  new  data  might  have  an  impact  on  NBCD 
doctrine  and  make  alternative  recommendations  to  modify  that 
doctri ne. 

1.3.  MAJOR  FACTORS 

The  following  major  factors  are  considered  in  this  study  at  the  direc¬ 
tion  of  the  study  sponsor: 

0  The  mission  of  the  Marine  Corps  will  be  in  accordance  with  the 
Marine  Corps  Mid-Range  Objectives  Plan  (MMROP)  and  capabi 1 i ty 
needs  as  defined  in  the  NBC  Defense  Readiness  Study  (SCN:  30* 
78-03). 

•  The  study  analysis  will  include  data  from  U.S.  Army  Dugway 
Proving  Grounds,  Effects  of  Chemical  Attack  on  Tactical  Staging 
Operations ,  Dugway,  Utah,  Dr.  Chinn,  Draft  Report, 

November  1980,  SECRET. 


Effects  of  Chemical  Attack  on  Tactical  Staging  Operations,  U.S.  Army  Dugway 
Proving  Grounds,  Utah,  Draft  Report,  December  1980.  SECRET. 


1.4.  SPONSOR  GUIDANCE 


This  subparagraph  contains  guidance  by  the  sponsor  as  stated  in  the  study 
an. 


A  detailed  review  of  all  available  literature  on  collective 
protection,  decontamination,  and  mass  casualty  management 
systems  will  be  conducted. 

The  tables  of  equipment  (T/Es)  of  Fleet  Marine  Force  (FMF) 
units  will  be  examined  to  identify  those  items  available  in 
the  present  system  that  may  be  applicable  for  collective 
protection  with  slight  modification.  In  addition,  the  Ma¬ 
rine  Corps  expeditionary  shelter  system  will  be  examined  to 
determine  its  applicability  for  use  as  a  collective-protec¬ 
tion  system. 

•  A  data  base  of  decontamination  equipment,  material,  and 
procedures  should  be  developed  which  will  include  US 
sources  as  well  as  North  Atlantic  Treaty  Organization 
(NATO),  allied,  and  Warsaw  Pact  (WP)  sources  which  are 
available. 

•  A  data  base  for  collective-protection  systems  should 
be  developed. 

•  Field  visits  should  be  conducted  to  evaluate  the  best 
decontamination  and  collective-protection  systems. 

Perform  a  cost  benefit  analysis  of  alternative  procedures 
specified  in  the  preceding  two  paragraphs. 

All  recommendations  will  be  in  concert  with  the  "Concept 
of  Operations  for  NBC  Defense  in  the  Mid-Range"  study. 

If  a  computer  simulation  model(s)  is  developed  during 
the  course  of  this  study,  documented  software  will  be  de¬ 
livered  to  the  Marine  Corps  for  evaluation.  Software  must 
be  compatible  with  current  Marine  Corps  computers. 

Develop  a  study  plan  for  review  by  MCDEC  and  Headquarters, 
U.S.  Marine  Corps. 


1.5.  ASSUMPTIONS  AND  SCOPE 

The  study  is  based  on  the  following  sponsor-approved  assumptions. 
•  Missions  of  the  Marine  Corps  will  remain  unchanged  in  the 
midrange  period. 


Concept  of  Operations  for  NBC  Defense  in  the  Mid- Range,  Marine  Corps  Devel 
opment  and  Education  Command,  Quantico,  Virginia,  June  1981.  SECRET. 


•  The  Soviet/WP  NBC  threat  as  refined  in  the  "Concept  of  Operations 
for  NBC  Defense  in  the  Midrange"  study  is  the  basic  threat  for 
this  study. 

•  Decontamination  of  chemical  agents  presents  the  most  severe  impact 
and  is  considered  the  base  case  in  this  study. 

•  Biological  attacks  will  be  a  strategic  operation  and,  therefore, 
present  limited  threats  during  the  assault  phase  of  the  amphibious 
operations. 

•  Funding  and  manpower  considerations  require  that  decontamination 
and  collective-protection  systems  be  maintained  at  a  minimum  level 
consistent  with  successful  combat  operations. 

Defense  against  NBC  warfare  is  considered  as  an  entity  in  this  study 
with  primary  emphasis  on  decontamination  and  collective  protection  from 
chemical  agents.  Protection  against  residual  nuclear  radiation  and  biolog¬ 
ical  agents  is  considered  in  the  overall  decontamination  and  collective- 
protection  requirements  for  the  Marine  Corps  during  amphibious  operations. 
Reviewed  data  indicate  that  many  protective  measures  (decontamination  and 
collective  protection)  taken  in  response  to  a  chemical  attack  will  provide 
adequate  measures  for  a  biological -agent  attack  and  residual  nuclear  radi¬ 
ation.  Decontamination  of  biological  agents  and  residual  radiation  is, 
however,  given  consideration  throughout  this  study. 

In  the  handling  of  NBC  casualties,  this  study  assesses  the  impact  of 
basically  two  types  of  casualties  on  the  current  casualty-handling  system. 
These  casualties  require  special  handling  techniques  with  respect  to  the 
contamination  level.  The  first  type  of  casualty  results  from  exposure  to 
a  chemical  agent  and,  therefore,  requires  specialized  treatment  consistent 
with  the  type  of  agent  involved.  This  special  treatment  requires  additional 


quantities  and  types  of  medical  material  some  of  which  are  not  currently 
available  in  the  USMC  medical  system.  The  second  major  category  of  NBC 
casualties  are  those  which  have  been  exposed  to  or  contaminated  by  an  NBC 
agent  and  who  are  also  suffering  from  a  conventional  type  of  wound. 

1.6  APPROACH  TO  THE  STUDY 

The  initial  step  for  this  study  was  acquisition,  classification,  and 
tabulation  of  data.  This  data  base  which  was  presented  in  the  first  interim 
report  of  this  study  focuses  on  the  most  current  available  information  on 
decontamination,  collective  protection,  and  NBC  casualty-handling  equipment; 
and  on  material  and  procedures.  This  data  base  was  developed  by  pragmatic 
and  experiential  assessment  of  relevant  literature  and  information  obtained 
from  fact-finding  visits  for  this  and  the  previously  mentioned  NBCD  concept 
of  operations  study. 

NBCD,  and  related  information,  is  a  dynamic  subject  within  the  military 
community;  new  and  significant  data  are  being  developed  by  various  sources 
continuously.  Because  of  the  rapidly  changing  nature  of  NBCD,  the  study 
team  continued  its  data  collection  efforts  throughout  the  period  of  the  study 
until  November  of  1981.  Data  collection  visits  were  conducted  with  elements 
of  the  FMF  to  obtain  operational  "hands  on"  type  of  information  from  the 
user's  point  of  view,  in  addition  to  visits  to  other  military  service  agencies. 

The  study  team  found  it  difficult  to  cut  off  its  data  collection  efforts 
because  of  the  dynamic  nature  of  NBCD,  and,  because  of  the  desire  to  ensure 
that  the  Marine  Corps  has  the  best  and  most  recent  information  available. 

This  desire,  and  the  sometimes  inordinate  delay  in  obtaining  data,  caused 
some  unavoidable  delays  in  the  completion  of  the  study  tasks,  and,  thus. 


resulted  in  the  necessity  to  extend  deliverable  dates.  In  excess  of  300 
documents  were  reviewed  for  the  data  base  developed  for  this  study. 

The  next  step  in  the  study  was  determination  of  levels  of  chemical  con 
tami nation  in  which  a  MAGTF  will  be  required  to  operate.  A  continuing  tac 
tical  situation  within  which  NBC  weapons  are  employed  was  developed  in 
order  to  generate  a  realistic  representation  of  continuing  and  repetitive 
contamination,  its  spread,  and  decay. 

The  principal  analytical  tool  used  to  assess  the  expected  combat  en¬ 
vironment  was  a  kinematic  analysis  using  the  combat  assessment  technique 
(CAT)  developed  for  the  "Concept  of  Operations  for  NBC  Defense  in  the  Mid¬ 
range"  study.  The  CAT  involves  systematic,  computer-assisted  manual  war¬ 
gaming  based  on  situations  postulated  in  the  modified  MARCDRS-1A4  scenario 
to  develop  realistic  combat  engagements  and  quantify  the  effects  on  battle 
results  of  changing  selected  independent  variables.  Such  variables  can 
include  tactics,  terrain,  force  structure,  and  various  conditions  associ¬ 
ated  with  the  use  of  chemical  weapons. 

The  CAT  data  base  used  in  the  "NBCD  Concepts  of  Operations"  study  was 
updated  to  reflect  MARC0RS-1A  conditions  and  the  chemical  assessment  rou¬ 
tine  was  modified  to  provide  sensitivity  to  different  levels  of  contamina¬ 
tion.  A  baseline  application  of  the  CAT  was  made  in  order  to  establish 
the  general  parameters  of  the  tactical  situation. 

The  description  of  the  battlefield  developed  by  the  CAT  was  utilized 
in  establishing  a  decontamination  system  that  identifies  the  requirements 
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and  procedures  for  a  MAGTF  in  an  NBC  environment.  Specifically,  in  order 
to  assess  the  impact  of  NBC  contamination  on  their  mission,  commanders  will 
have  to  know  which  type  of  contaminant  exists;  what  the  extent  of  contami¬ 
nation  is;  how  hazardous  to  personnel  is  the  contaminant;  and  what  level  of 
decontamination  is  required  in  order  to  reduce  the  hazard  to  an  acceptable 
level . 

In  order  to  continue  sustained  operations  on  the  integrated  battlefield, 
the  NBC  readiness  study  identified  the  requirement  for  some  form  of  collec¬ 
tive  protection  for  the  MAGTF.  Marines  cannot  operate  indefinitely  in  chem¬ 
ical-protective  equipment.  Their  performance  will  be  impaired  in  mission-oriented 
protective  posture  MOPP-4  (see  paragraph  3. 1.2.2).  Often  it  will  not  be  pos¬ 
sible  to  locate,  and  operate  in,  clean  areas.  Units  then  must  operate  con¬ 
tinually  either  at  MOPP-3  or  -4,  or  utilize  collective  protection. 

The  next  step  in  the  study  was  development  of  a  collective-protection 
system  based  on  the  CAT  description  of  the  integrated  battlefield  and  the 
ensuing  recommended  decontamination  system.  The  col lective-protection  system 
considered  the  four  types  of  collective  protectors: 

•  Combat-vehicle  systems 

•  Simplified  collective-protection  systems 

•  Modular  collective  protection 

•  Special  collective  protection 

Using  the  output  from  the  CAT  described  previously;  the  location,  level, 
and  frequency  of  contamination  on  the  battlefield  was  used  by  the  study  team 
as  a  base  for  experiential  assessment  and  deductive  reasoning  to  estimate 
the  number  and  distribution  of  resulting  conventional,  chemical,  and  conven¬ 
tional-plus-chemical  casualties. 


The  study  team  examined  the  impact  of  these  types  of  casualties  on  the 
current  casualty-handling  system.  These  casualties  will  require,  at  the 
minimum,  special  handling  techniques  with  respect  to  the  contamination  level. 
Included  in  this  analysis  was  an  experiential  and  intuitive  estimate  of 
handling/treatment  times  by  casualty  and  treatment  centers,  the  identifi¬ 
cation  of  special  ski  11  s/occupations  required  to  handle  NBC  casualties,  the 
identification  of  additional  equipments,  facilities,  and  so  forth,  necessary 
to  handle  these  casualties  at  each  treatment  center.  The  results  of  this 
analysis  provided  the  basis  for  deductions  of  additional  resources  required 
to  effectively  handle  NBC  casualties  during  amphibious  operations. 

An  additional  requirement  was  defined  by  the  study  sponsor  that  resulted 
from  data  obtained  during  the  data  base  development.  This  information  ob¬ 
tained  from  the  U.S.  Army,  Dugway  Proving  Grounds,  Utah,  appeared  to  present 
a  significant  impact  on  data  being  utilized  in  the  CAT  wargame  simulations. 
Specifically,  the  "accepted  standards"  for  chemical  agent  contamination  decay 
based  meteorological  conditions  are  significantly  different  from  the  standards 
postulated  in  the  Dugway  information.  The  study  sponsor  directed  that  a  re¬ 
view  of  the  Dugway  information  be  conducted  to  determine  how  significantly 
it  impacted  on  the  original  study  objectives.  A  diagram  of  the  study  task 
sequence,  as  revised  to  include  this  final  additional  requirement,  is  presented 
in  figure  1-1. 
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1.7  THREAT  OVERVIEW 

The  NBC  warfare  capabilities  of  the  Soviet  Union  and  the  WP  nations 
have  been  recognized  in  recent  years  as  an  area  of  concern  to  the  U.S.  and 
NATO  military  planners.  Although  this  threat  itself  (on  a  classified  level) 
is  not  new,  a  new,  broader  sense  of  awareness  (on  an  unclassified  level)  of 
the  seriousness  of  the  USSR  chemical  warfare  (CW)  and  biological  warfare  (BW) 
capability  has  developed.  An  indication  of  this  general  awareness  is  the  re¬ 
porting  of  events  in  Afghanistan  (reported  use  of  chemical  agents)  during 
1980  by  such  media  as  Time  Magazine,  New  York  Times,  U.S.  News  and  World  Re¬ 
port,  Washington  Post,  and  numerous  television  networks. 

The  most  recent  (and  more  disturbing)  information  on  the  use 
of  mycotoxins  in  Southeast  Asia  further  points  to  the  awesome  NBC  capabil¬ 
ity  of  the  Soviet  Union.  While  mycotoxins  are  not  considered  a  traditional 
chemical  warfare  agent,  they  have  many  similar  tactical  applications  and 
provide  another  indication  of  the  acceptance  of  this  type  of  combat  use  of 
NBC  agents  by  the  Soviet  planners.  A  recent  editorial  in  the  Wall  Street 
Journal  sums  it  up  as  follows: 

Except  to  the  willingly  obtuse,  the  evidence  is  con¬ 
clusive.  The  Soviets  have  long  been  engaged  in  the 
development  and  production  of  chemical  and  biologi¬ 
cal  weapons.  They  have  used  these  warfare  agents 
in  Yemen  in  the  1960s  and  now  in  Cambodia,  Laos,  and 
Afghanistan.  In  addition  to  its  intrinsic  brutality, 

this  kind  of  warfare  amounts  to  a  calculated  and 
massive  violation  of  international  arms  control 
agreements. 


The  Soviet  chemical  arsenal  is  oriented  toward  offensive  action.  Their 
weapons  and  delivery  systems  are  sophisticated  and  effective;  the  lethal 
chemical  agents  are  highly  toxic.  The  Soviets  are  generally  credited  with 
having  the  full  range  of  lethal  chemical  agents  which  include  some  World 


1-12 


War  I-type  agents  as  well  as  more  modern  nerve  agents.  A  list  of  possible 
Soviet  chemical  agents  includes: 

•  Blister  agents  -  mustard 

•  Blood  agents  -  hydrogen  cyanide 

•  Nerve  agents  -  Sarin,  Tabun,  Soman,  VR-55 

The  Soviets  have  the  capability  of  delivering  their  chemical  agents  on- 
target  by  a  wide  range  of  weapon  systems.  During  World  War  II  the  Soviets 
had  chemical  artillery,  mortars,  mines,  bombs,  and  spray  tanks.  Since  there 
is  no  evidence  that  these  weapons  have  been  destroyed,  it  is  reasonable  to 
assume  that  they  are  still  available  and  probably  have  been  upgraded  with 
newer  nerve  agents.  Additionally,  the  Soviets  have  been  credited  with 
having  chemical  warheads  for  the  FROG  and  surface-to-surface  missiles  as 
well  as  for  the  BM-21  multiple  rocket  launcher  (MRL). 

MRLs,  and  in  some  cases  mortars  and  artillery,  will  probably  be  the 
primary  means  of  delivery  to  achieve  high  concentrations  of  nonpersistent 
chemical  agents  with  maximum  surprise.  Tactical  rockets,  missiles,  and 
aerial  munitions  will  be  used  to  deliver  persistent  chemical  agents  on 
deep  targets.  Through  the  use  of  these  multiple-delivery  systems,  Soviet 
or  Soviet-equipped  and  -trained  forces  could  initiate  large-scale  CW  op¬ 
erations.  Although  available  data  on  the  Soviet  CW  stockpile  are  limited 
(it  has  been  estimated  that  one-third  of  Soviet  munitions  have  a  chemical- 
agent  fill),  it  is  assumed  that  the  stockpile  is  adequate  to  meet  the  com¬ 
bat  tasks  foreseen  by  Soviet  planners;  that  production  and  storage  capabil¬ 
ities  would  not  limit  the  Soviet  CW  posture;  that  chemical  munitions  are 
sufficient  to  support  sustained,  high-threat  chemical  conflict;  and  that 
Soviet  units  are  prepared  for  immediate  resort  to  CW  on  the  offensive. 
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Chemical  agents  will  probably  be  used  in  "bands"  within  the  force  beach¬ 
head  (FBH)  where  the  degree  of  persistence  would  increase  as  one  progresses 
from  the  FBH  line  (FBHL).  Within  a  few  kilometers  (km)  of  the  contact,  the 
primary  agents  will  most  likely  be  nonpersi stent  agents  with  various  vesi¬ 
cants  used  to  protect  the  flanks  of  the  axis  of  a  counterattack.  Farther 
into  the  FBH  the  primary  agents  would  be  nonpersistent  nerve  agents  with 
some  usage  of  thickened  nerve  agents  and  vesicants  on  high-priority  targets. 
Toward  the  beach  support  areas  persistent  nerve  agent  would  likely  be  used 
with  some  employment  of  nonpersistent  nerve  agents  or  vesicants.  The  result 
of  employment  of  a  persistent  chemical  agent  within  an  appropriate  band  will 
be  the  production  of  discrete  contaminated  areas  of  various  sizes  rather 
than  complete  saturation  of  the  area  within  the  band.  It  is  these  kinds 
of  contamination  with  which  the  MAGTF  will  have  to  cope. 

The  opportunity  for  significant  tactical  success  presented  by  the  ini¬ 
tial  CW  surprise  attack  provides  the  Soviet  command  with  a  tempting  "trump 
card"  to  be  played  at  its  discretion.  The  CW  attack  could  be  used  to  achieve 
a  tactical  advantage  over  Marine  forces.  There  is  little  reason  to  assume 
that  the  Soviet  introduction  of  chemical  weapons  into  conventional  conflict 
would  result  in  the  escalation  of  that  conflict  to  a  nuclear  level.  The 
possibility  of  a  Soviet  crossing  of  the  tactical  nuclear  threshold  would  be 
further  diminished  if  a  significant  portion  of  the  Marine  force  were  put  out 
of  action  for  extended  periods  by  the  initial  CW  attack. 

Although  the  Soviet  Union  has  signed  and  ratified  the  Biological  Weapons 
Convention,  the  reporting  of  biological  agent-related  deaths  in  Sverdlovsk, 
and  the  reported  use  of  toxins  in  South  East  Asia,  has  raised  the  issue  of 


BW  again.  This  is  one  area  where  little  hard  intelligence  is  available; 
however,  some  data  can  be  evaluated. 

Although  Soviet  munitions  designed  specifically  for  disseminating  BW 
agents  have  not  been  identified,  some  delivery  systems  with  modifications 
for  CW  agents  could  be  utilized  for  BW  agents.  Past  Soviet  research  efforts 
have  provided  the  Soviets  with  a  significant  number  of  possible  BW  agents 
and  the  techniques  for  producing  and  weaponizing  those  agents.  Possible 
systems  include  aerial  spray  tanks,  artillery,  surface-to-surface  missiles 
(SSMs),  multiple  rocket  launchers,  FROG,  and  bombs.  To  ensure  the  safety 
of  their  own  forces,  Soviet  employment  of  BW  agents  would  probably  be  limited 
to  deep  targets  several  hundred  kilometers  from  the  forward  edge  of  the  battl 
area  (FEBA). 

The  Soviet/WP  nuclear  capability  has  long  been  recognized  and  documented. 
The  Soviet  and  WP  forces  have  the  weapons  and  delivery  systems  to  engage  in 
effective  nuclear  operations  on  the  level  of  their  choosing;  military  forces 
which  must  face  them  must  be  prepared  to  face  a  nuclear  exchange. 

The  probability  of  the  Soviet  use  of  nuclear  weapons  is  a  matter  of  much 

discussion  within  the  U.S.  and  NATO  arena.  However,  it  is  interesting  to 

note  that  although  the  Soviets  engage  in  arms  control  and  limitations  talk 

with  much  maneuvering  in  the  news  media,  their  general  staff  presents  a 

different  view  as  the  following  quote  indicates: 

The  decisive  means  of  achieving  the  goals  of  modern  war 
are  rocket  and  nuclear  weapons,  with  their  unlimited  ef¬ 
fective  range  and  tremendous  destructive  capabilities.... 

The  most  important  tasks  of  the  General  Staff  in  prepar¬ 
ing  for  a  modern  war  is  the  detailed  planning  of  the  employ-5 
ment  of  nuclear  weapons  by  all  services  of  the  armed  forces. 


5 

Quoted  in  Joseph  D.  Douglass,  Jr.,  A  Soviet  Selected  Targeting  Strategy 
Toward  Europe.  (Arlington:  Systems  Planning  Corporation,  1977),  p.  16. 


Another  journal  item  declared: 

For  the  achievement  of  victory  in  a  present  day  nuclear  war, 
if  it  is  unleashed  by  the  imperialists,  not  only  the  enemy's 
armed  forces,  but  also  the  sources  of  his  military  power, 
the  important  economic  centers,  and  also  points  of  military 
and  state  control  as  well  as  the  areas  where  different 
branches  of  armed  forces  are  based  will  be  subject  to  si¬ 
multaneous  destruction. 

In  summary,  there  is  a  real  distinction  between  what  the  Soviet  offi¬ 
cials  are  saying  for  public  consumption-- that  is,  accommodation  and  some 
sort  of  arms  parity  with  the  U.S.;  and  what  they  are  doing--that  is,  build¬ 
ing  tactical  and  strategic  forces  that  will  be  far  superior  to  those  of 
the  U.S.  An  awareness  of  this  military  philosophy  by  Marine  Corps  com¬ 
manders  and  staff  is  essential  in  planning  future  Marine  Corps  operations. 

The  preceding  has  been  a  brief  overview  of  the  NBC  threat  to  the  Fleet 
Marine  Force.  A  much  more  complete  and  detailed  description  is  contained  in 
annex  C,  volume  II  of  the  Nuclear  Biological  and  Chemical  Defense  (NBCD) 
Readiness  in  the  Mid-Range  Period  (1978-1990)  and  annpx  C,  volume  II  of  the 
Concept  of  Operations  for  NBC  Defense  in  the  Midrange.  These  reports  pre¬ 
sent  the  specific  agent  weapon  threat  data  used  in  the  CAT  and  presented  in 
annex  A,  volume  II  of  this  report. 

1.8  STUDY  REPORT  FORMAT 

This  final  report  is  structured  for  ease  of  handling,  reading,  and  imple¬ 
mentation.  To  the  maximum  extent  possible,  the  recommended  systems  of  decon¬ 
tamination,  collective  protection,  and  NBC  casualty  handling  have  been  dis¬ 
cussed  and  described  at  the  unclassified  level  in  volume  I.  The  classified 
weapons  effects  data  and  the  wargaming  data  developed  by  the  CAT  are  provided 


6Ibid. ,  p.  26. 
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in  volume  II  which  is  classified  SECRET.  Our  intentions  are  to  put  the 
"what,"  "how,"  "when,"  and  "where"  of  the  recommended  systems  into  volume 
I,  and  explain  the  "why"  in  the  classified  volume  II.  In  some  case  this 
may  require  the  reader  to  refer  to  volume  II  for  specific  data  of  a  classi¬ 
fied  nature  in  order  to  fully  understand  the  reasoning  behind  the  recommen¬ 
dations  in  volume  I.  However,  all  the  information  on  the  systems,  and  de¬ 
tailed  requirements  to  implement  these  systems,  are  contained  in  volume  I. 

Chapter  2,  this  volume,  presents  a  comprehensive  review  of  the  decon¬ 
tamination  problem  faced  by  the  MAGTF  and  details  the  requirements  for  a 
decontamination  system  recommended  for  implementation  by  the  FMF.  Chapter 
3  provides  an  evaluation  of  the  collective  protection  needs  against  the 
current  assets  in  the  MAGTF,  and  then  describes  the  collective  protection 
system  and  requirements  necessary  for  the  FMF.  In  chapter  4,  the  impact 
of  NBC  casualties,  and  the  hostile  NBC  environment  on  the  MAGTF  medical 
system,  are  assessed  and  a  system  is  proposed  for  the  handling  of  NBC  cas¬ 
ualties  Chapter  5  contains  an  evaluation  (based  on  the  classified  data 
in  annex  B)  of  the  impact  of  the  Dugway  data  on  the  NBC  Defense  Concepts 
and  Doctrine  recommended  in  the  Concept  of  Operations  for  NBC  Defense  in 
the  Midrange  report.  Recommendations  for  changes  to  this  report  as  a  result 
of  this  evaluation  are  provided  in  chapter  5.  Finally,  chapter  6,  provides 
a  summary  of  this  study  effort  and  the  study  team's  conclusions  arrived  at 
by  the  study  team  on  the  overall  subject  of  NBCD  and  chemical  operations  in 
the  FMF. 
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Volume  II  of  this  report  contains  the  detailed,  classified  description 
of  the  chemical  threat,  projected  contamination  and  its  effects  on  the  MAGTF 
as  developed  in  the  CAT  of  the  MARC0RS-1A  scenario  in  annex  A.  Annex  B  of 
the  volume  contains  data  on  threat  contamination  comparisons  obtained  from 
the  FMFM7  and  Dugway  report  data  exercised  in  the  CAT.  Annex  C  contains  a 
bibliography  of  the  most  significant  sources  used  in  this  study. 

^FMFMll-3,  Employment  of  Chemical  Agents,  Departments  of  the  Army,  the  Navy, 
and  the  Air  Force,  26  February  1971.  UNCLASSIFIED. 
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CHAPTER  2.  DECONTAMINATION  SYSTEM  REQUIREMENTS 

2.1  INTRODUCTION 

2.1.1  Background. 

Sophisticated  weapons  systems,  both  conventional  and  NBC,  are  widely 
available  among  the  U.S.,  its  allies,  and  the  threat  nations.  The  threat 
nations  are  capable  of  employing  nuclear,  biological,  and  chemical  (NBC) 
weapons  in  large  numbers,  and  their  delivery  systems  have  great  mobility 
and  range.  NBC  weapons  are  viewed  by  the  threat  nations  as  "weapons  of 
mass  destruction."  Heavy  emphasis  is  placed  on  nuclear  and  chemical  war¬ 
fare  as  alternate  means  in  conventional  warfare,  this  is  to  achieve  surprise, 
decisive  force,  and  deep  penetration  and  maneuver.  A  more  detailed  discus¬ 
sion  of  the  threat  was  presented  in  chapter  1,  and  in  the  Concept  of  Opera¬ 
tions  study*  and  will  not  be  readdressed. 

All  NBC  weapons  have  an  inherent  residual  effect  that  presents  a  hazard 
to  both  forces  engaged.  Nuclear  bursts  create  local  contamination  of  an  area 
around  ground  zero  and  may  produce  radioactive  fallout  that  can  contaminate 
thousands  of  square  kilometers  (km).  Some  chemical  and  biological  agents 
create  airborne  hazards  that  can  be  carried  downwind  for  long  distances; 
others  can  contaminate  terrain  with  long  term  effectiveness.  The  areas 
affected  by  airborne  residue  are  determined  primarily  by  the  speed  and 


^Concept  of  Operations  for  NBC  Defense  in  the  Mid-Range,  Marine  Corps  Devel¬ 
opment  and  Education  Command,  Quantico,  Virginia,  June  1981.  SECRET. 


direction  of  the  wind  in  the  target  area,  and  the  persistency  of  the  agent 
used.  The  contamination  of  NBC  weapons  is  a  necessary  consideration  in  pre¬ 
planning  future  operations  in  which  friendly  forces  may  be  required  to  occupy 
previously  contaminated  terrain.  The  NBC  contaminants  can  inflict  signifi¬ 
cant  casualties,  and  restrict  effective  use  of  terrain,  buildings  and  mater¬ 
ial.  Each  of  the  three  types  of  contaminants  poses  its  own  particular  hazard 
and  requires  different  methods  of  decontamination.  Combat  operations  can  be 
severely  hampered  by  the  effects  of  NBC  contamination  and  the  commander  must 
be  able  to  assess  their  impact  on  mission  accomplishment.  To  do  this  the 
commander  must  be  able  to  answer  the  following  questions: 

•  Which  type  of  contamination  exists? 

•  How  hazardous  is  the  contamination  to  personnel? 

•  What  level  of  decontamination  is  required  to  reduce  the  hazard 
to  an  acceptable  level? 

2.1.2  Decontamination  concepts. 

This  chapter  describes  and  recommends  a  decontamination  system  for  a 
Marine  air  ground  task  force  (MAGTF),  which  will  counter  the  threat  and 
allow  sustained  combat  operations  in  an  NBC  environment. 

This  proposed  decontamination  system  is  based  on  the  following  decontam 
ination  principles: 

•  Decontaminate  only  if  it  enhances  combat  effectiveness. 

The  objective  of  decontamination  is  to  reduce  or  eliminate 
NBC  hazards  so  that  it  is  easier  to  accomplish  the  mission. 

If  available  resources  cannot  accomplish  the  decontamination 
objective,  then  decontamination  should  be  delayed  until 
necessary  resources  are  available. 


•  Decontaminate  as  far  forward  as  possible.  This  principle  is 
based  on  the  premise  that  every  available  Marine  and  piece 
of  equipment  will  be  needed  to  service  enemy  targets,  and  to 
support  and  sustain  the  battle. 

•  Decontaminate  as  soon  as  possible.  Certain  types  of  decon¬ 
tamination  must  be  done  if  Marines  are  to  survive,  and  if 
units  are  to  accomplish  their  mission. 

The  decontamination  system  is  also  based  on  an  NBCD  concept  that  incor¬ 
porates,  among  other  things,  the  following  types  of  decontamination: 

•  Emergency  decontamination--removal  of  contaminants  from 

exposed  parts  of  the  body.  This  must  be  done  to  enable 
the  individual  Marine  to  survive.  It  can  be  done  with¬ 
out  adversely  affecting  the  mission,  and  must  be  done 

to  reduce  the  risk  of  excessive  casualties. 

•  Partial  decontamination--partial  removal  of  NBC  contam¬ 
inants  from  individual  clothing  and  equipment.  This 

must  be  done  to  enable  Marines  and  their  units  to  con¬ 
tinue  operations  (mission  accomplishment  with  dynamic 
survi vabi 1 i ty--MADS  concept)  in  an  NBC  environment. 

Partial  decontamination  minimizes  or  reduces  the  haz¬ 

ard,  limits  the  spread  of  contaminants,  and  makes 
complete  decontamination  easier  at  a  later  time. 


•  Limited  decontamination-partial  removal  of  NBC  contam¬ 
inants  from  unit  equipment.  This  must  be  done  to  reduce 
contamination  on  critical  areas  of  equipment  that  must 
be  handled  or  used  by  Marines  in  the  accomplishment  of 
their  mission. 

•  Complete  decontamination-removal  of  most  or  all  NBC  con¬ 
taminants  from  personnel,  equipment,  terrain,  and  facil¬ 
ities.  This  is  done  by  specialized  decontamination  units 
and  requires  help  from  other  units.  Complete  decontamina¬ 
tion;  a  difficult  and  resource-intensive  method  of  decon¬ 
tamination,  has  a  severe  impact  on  the  mission,  and  requires 
many  hours  of  effort. 

Of  further  consideration  in  developing  decontamination  concepts  is  the 
effects  of  weather  on  the  contamination  concentrations.  Generally,  the 
weather  elements  reduce  or  inhibit  the  effects  of  contamination  to  varying 
degrees. 

Rainfall  will  wash  radiological  contamination  off  of  objects  and  thus 
concentrate  radiation  in  pools  of  water.  Weathering  has  no  other  effect  on 
radiological  contamination  except  to  displace  it  physically  from  one  loca¬ 
tion  to  another. 

Weather  affects  most  biological  agents  through  dehydration  and  exposure 
to  sunlight.  Elements  of  weather  that  affect  the  persistency  of  chemical 
agents  are  illustrated  in  figure  2-1,  an-1  listed  as  follows: 

•  Temperature.  High  temperature  speeds  evaporation  and 
hastens  the  dispersion  of  chemical  agents  in  the  air, 
increasing  the  vapor  hazard. 
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EFFECT  ON 

VAPOR  CONCENTRATION 


WEATHER  AND 
TERRAIN  CONDITION 


EFFECT  ON 

LIQUID  CONCENTRATION 


Su.MCf  t  £  MP  t  fi  i  T  l  fi  f 


The  higher  the  ground  tcmptroture  the 
greater  the  rate  of  evaporation  and  the 
shorter  the  time  to  obtain  effective 
vapor  concentrations 


Wind  carries  vapor  away  faster  thon 
the  increase  in  rot#  of  evaporation 
can  replace  it.  Vapor  concentrations 
decrease  as  wind  speeds  increase. 


Persistency  of  liquid  blister  agent  on 
the  ground  decreases  as  ground  sur¬ 
face  temperature  increosei 


Wind  shortens  persistency.  The  per- 
sistency  of  liquid  H  is  opproicimatmly 
in  inverse  proportion  to  the  wind 
speed;  for  example,  if  wind  speed 
doubles,  time  of  persistency  is  ap¬ 
proximately  halved. 


Heavy  or  lasting  rains  prevent  forma¬ 
tion  of  effective  vapor  concentrations. 
If  persistent  effect  agent  is  laid  down 
immediately  ofter  a  heovy  rain,  high 
vopor  concentrations  are  usually 
attained  Light  showers  falling  on 
on  area  shortly  after  contamination 
with  mustard  agent  cause  a  temporary 
increase  in  the  rote  of  evaporation 
of  the  mustard  agent. 


Neutral  or  inversion  conditions  favor 
attainment  of  higher  vapor  concentra¬ 
tions  than  lopse  conditions. 


High  humidity  coupled  with  high  oir 
temperature  increases  susceptibi  lity 
of  personnel  to  the  blistering  action 
of  bister  agent  vapor. 
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Heavy  or  lasting  rains  wash  away 
liquid  blister  ogent.  Light  rains  in¬ 
crease  contact  hoiard  but  slightly 
decrease  persistency. 


Under  lapse  conditions,  oil  other  con¬ 
ditions  being  equol,  evaporation  it 
more  rapid  and  persistency  shorter. 
Persistency  is  greoter  under  neutral 
cond  tions  and  still  greoter  under  in- 


High  humidity  coupled  with  high  air 
temperature  increases  susceptibility 
of  personnel  to  the  blistering  action 
of  liquid  blister  ogent. 


In  the  open,  concentration!  are  higher 
over  grass  or  brush  than  Over  sand 
In  heavy  woods  or  jungle,  degree  and 
persistency  of  concentrations  ore 
greater  thon  m  the  open  On  hilly  ter¬ 
rain,  only  uniform  coverage  insures 
concentration  s  on  hill  crests. 


~yr 


On  sandy  or  permeoble  toil,  liquid 
blister  ogent  seeps  beneath  the  sur- 
foce  and  persists,  but  contact  danger 
is  reduced  On  grassy  or  brushy  ter- 
rom,  persistency  is  short,  contact 
danger  is  greot 


The  information  above  is  pertinent  for  all  the  persistent  effect  agents  (muttord  series,  lewisite,  GA, 
VX|  ond  for  the  nonpe  r  a  ■  •  ten  t  effect  GB  In  addition  to  the  effect  of  rom,  considerable  ond  ropid 
hydrolysis  of  lewisite  will  occur  removing  the  vapor  hotord  from  this  agent  but  leovtng  o  solid  resi¬ 
due  which  is  highly  tone  Some  hydrolysis  (nev’rol  i  sotion)  of  the  G-ogenfs  will  also  occur,  but  it  is 
very  slow. 


NOTE:  From  TM3-220,  Chemical,  Biological,  and  Radiological  (CBR) 

Decontamination,  Department  of  the  Army,  November  1967.  UNCLASSIFIED 


Figure  2-1.  Weather  Factors  That  Affect  Persistency  of  Chemical  Agents 
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Persistency  of  liquid  agents  on  the  ground  decreases 
as  temperature  increases. 

•  Wind.  Winds  disperse  vapors  of  chemical  agents. 

•  Humidity  and  rain.  Moisture  tends  to  break  down  chem¬ 
ical  agents  and  rain  reduces  contamination  by  washing 
agents  off  of  objects. 

•  Sunlight.  The  thermal  effects  of  sunlight  hasten  evap¬ 
oration  of  chemical  agents. 

2.1.3  NBC  effects  on  amphibious  operations. 

The  impact  of  NBC  contamination  on  an  amphibious  operation  could  be 
catastrophic  to  an  unprepared  and  untrained  landing  force.  The  uniqueness 
of  the  amphibious  assault,  especially  the  initial  projection  of  forces 
ashore,  creates  vulnerabilities  which  invite  exploitation  by  NBC  weapons 
and  in  particular  chemical  weapons  (CW)  systems. 

The  effects  of  a  nuclear  attack  on  an  amphibious  force  in  the  amphibious 
objective  area  (AOA)  would  severely  limit  the  capability  of  that  force  to 
successfully  project  power  ashore.  A  nuclear  attack  on  the  amphibious  force 
during  the  critical  ship-to-shore  phase  would  completely  disrupt  the  landing 
schedule  and  stop  the  assault. 

Once  in  the  AOA  the  ships  of  the  task  force  become  easy  targets  for  CW 
munitions.  Besides  the  vulnerability  of  the  task  force  shipping,  the  ship- 
to-shore  movement  phase  could  easily  be  disrupted  and  the  buildup  of  forces 
ashore  would  be  slowed  down,  if  not  completely  stopped. 

A  CW  attack  on  the  beach  area  would  require  assault  personnel  to  oper¬ 
ate  in  a  contaminated  area  for  extended  periods  of  time  if  alternate  beaches 
and  helicopter  landing  zones  were  not  available.  Such  operations  could 


slow  the  momentum  of  the  assault.  Helicopter  support  and  beach  group  per¬ 
sonnel  would  be  subject  to  heat  stress  and  communications  degradation  which 
would  further  slow  down  the  buildup  of  personnel,  supplies,  and  equipment 
ashore. 

CW  agents  sprayed  on  salt  water  could  present  additional  hazards  to 
personnel  since,  not  only  would  the  water  be  contaminated,  but,  the  wave 
action  would  generate  a  contaminated  spray. 

The  problem  of  contamination  to  helicopters,  landing  craft,  and  boats 
scheduled  for  turn-around  loading  at  the  various  ships  present  another 
critical  point  in  amphibious  operations.  Mother  ships  must  be  equipped 
and  trained  to  deal  with  this  contamination  and  the  resulting  contamination 
tranfer . 

Finally,  heavy  NBC  casualties  during  the  initial  build-up  could  cause 
congestion  and  impede  the  timely  seizure  of  landing  force  objectives.  Cas¬ 
ualty  handling  must  consider  the  requirement  for  evacuation  from  contami¬ 
nated  beaches  to  clean  ships. 

The  force  beachhead  (FBH)  would  become  an  integrated  battlefield  if 
nuclear  and/or  chemical  weapons  are  employed  to  drive  the  landing  force 
back  into  the  sea.  A  schematic  of  an  FBH  when  nuclear  and  chemical  (NC) 
weapons  are  employed  against  the  landing  force  is  shown  in  figure  2-2. 

The  requirements  for  contamination  avoidance  and  decontamination  proce¬ 
dures  for  survival  and  mission  accomplishment  are  critical  planning  factors 
in  an  amphibious  operation.  The  landing  force  commander  (CLF)  must  be  pre¬ 
pared  to  operate  in  a  contaminated  environment.  NBC  defense  equipment  must 
be  selectively  positioned  to  permit  for  timely  movement  ashore  for  decon¬ 
tamination  where  and  when  required.  Amphibious  ships  must  have  the  capability 
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BN  TAOR-~Battal ion  tact  cal  area  of  responsibility 

REGT  RES--Regimental  reserve  area 

RECON--Reconnai ssance  areas 

DIV  RES--Division  reserve 

FBHL--Force  beachhead  line 

N--Nuclear  contamination 

P--Persi stent  chemical  contamination 

NP--Nonpersistent  chemical  contamination 


Figure  2*2.  Schematic  of  an  Integrated  Battlefield 
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to  accept  contaminated  helicopters,  boats,  and  landing  craft  for  reloading 
of  personnel  and  equipment.  Planning  must  include  the  evacuation  of  nuclear 
and  chemical  contaminated  casualties. 


2.1.4  Decontamination  requi rements . 


The  nature  of  an  amphibious  operation  conducted  in  toxic  environments 
requires  that  various  types  and  levels  of  decontamination  be  available  if 
operations  are  to  continue  uninterrupted.  Decontamination  is  based  upon 
the  following  considerations: 

•  The  risk  of  taking  casualties  if  decontamination  is  not  done 

•  Time  and  resources  required  in  the  decontamination  effort 

•  Capability  of  unit  or  individual  soldier  to  perform 
decontamination 

•  Impact  of  decontamination  on  the  mission 

These  considerations  must  be  examined  with  the  factors  of  types  and  prin¬ 
ciples  of  decontamination  to  determine  the  most  efficient  system;  that  is, 
one  which  allows  survival  and  mission  accomplishment. 

This  decontamination  system  should  include  the  types  of  decontamination 
which  were  discussed  in  paragraph  2.1.2  and  as  shown  in  table  2-1. 

There  are  three  levels  of  responsibility  for  decontamination  within 
Fleet  Marine  Force  (FMF)  operations: 

•  Individual.  Individual  decontamination  are  those  measures 
performed  by  individual  Marines  on  themselves,  their  per¬ 
sonal  equipment,  and  weapons  in  order  to  reduce  contamina¬ 
tion  hazards  so  that  they  can  survive  to  operate  (STO). 
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Table  2-1.  Types  of  Decontamination 


TYPE 

SURFACE  AREA 

ACCOMPLISHED  BY 

EQUIPMENT 

Emergency 

Exposed  Skin 

Individual 

Individual  decon¬ 
tamination  kit 
(e. g. ,  towelettes) 

Open  wounds. 

Individual/com¬ 
pany  corpsmen. 

Special  equipment 
and  decontamin¬ 
ants  . 

Partial 

Mask,  gloves 
individual  hel¬ 
met,  and  load- 
bearing  equip¬ 
ment  (LBE). 

Individual 

Individual  decon¬ 
tamination  kit 
(e. g. ,  4-6  oz. 
aerosol  can). 

Limited 

Only  mission  es¬ 
sential  surfaces  of 
items  of  equipment. 

Operator/crew  of 
a  vehicle  or 
weapon. 

Special  on-board 
decontami nati on 
apparatus. 

Complete 

Total  or  remaining 
surface  area  of 
equipment. 

Battalion  decon¬ 
tamination*  team. 

Battalion  special* 
decontami nation 
equipment. 

Total  or  remaining 
surface  area  of 
equipment. 

NBC  units  (assist¬ 
ance  to  sptd 
units). 

Special  decontami¬ 
nation  equipment. 

Combat  uniform. 

Laundry. 

Regular  laundry 

equipment  with 
special  decon¬ 
taminants. 


*When  situation  allows  and  only  when  the  unit/equipment  cannot  be  rotated 
out  of  battle  area. 


This  level  includes  both  emergency  and  partial  decontamina¬ 
tion  procedures. 

•  Unit.  Unit  decontamination  is  performed  by  unit  personnel 
on  unit  equipment  as  well  as  that  decontamination  performed 
by  specially  trained  teams  under  supervision  cf  the  unit 
NBCD  specialists  using  unit  decontaminating  equipment. 

Unit  decontamination  includes  both  limited  and  complete 
decontamination.  Complete  decontamination  by  units  will 
be  difficult  because  of  personnel,  equipment,  time,  and 
facility  limitations  that  may  conflict  with  mission 
accompl i shment. 

•  Support.  Support  decontamination  is  that  decontamination 
beyond  the  capabilities  of  the  using  unit.  This  level 

of  decontamination  is  intended  to  reduce  the  contamina¬ 
tion  to  the  lowest  level  possible  and  is  considered  com¬ 
plete  decontamination. 

The  methods  of  decontamination  for  the  reduction  of  NBC  hazards  include 

•  Covering  -  reduces  effects  of  the  hazard. 

•  Removing  -  transfer  of  hazard  from  one  place  to  another. 

•  Confining  -  restricting,  limiting  the  hazard  to  a  specific  area. 

•  Sealing  -  reduction  of  hazard  effects  by  painting,  plastering, 
resurfacing,  etc. 

•  Chemicals  -  neutralization  of  hazard. 


•  Field  Expedient 

••  Burning  -  destroys  both  chemical  and  biological  agents. 

••  Explosives  -  blast  paths  through  hazards. 

m  Heat  -  speeds  up  hazard  evaporation  rate. 

••  Cover  -  suitable  local  materials  placed  over  hazard. 

Table  2-2  lists  the  current  decontamination  methods  in  order  of  prefer¬ 
ence  by  agent.  These  levels  and  methods  span  the  types  of  decontamination 
and  place  the  responsibility  for  decontamination  on  the  individual,  the  or¬ 
ganization  commander  (platoon  through  regiment/air  group  and  Marine  amphibi¬ 
ous  brigade  (MAB)  for  units),  and  the  division,  wing,  force  service  support 
group  (FSSG)  and  Marine  amphibious  force  (MAF)  commander  (for  support  decon¬ 
tamination).  These  decontamination  requirements  are  shown  in  table  2-3. 

Specific  organizations  within  the  division,  wing  and  FSSG  have  a  resident 
decontamination  capability  which  exceeds  the  standard  unit  capability.  An 
example  of  this  capability  is  the  engineer  organizations  which  can  decontam¬ 
inate  by  covering  and  removing  contaminated  terrain,  and  can  also  test  and 
purify  water  sources. 

The  current  Marine  Corps  tables  of  Organization  (T/Os)  for  headquarters 
battalion.  Marine  division  (No.  1988);  headquarters  and  service  battalion, 
FSSG  (No.  3449);  and  wing  headquarters  squadron.  Marine  aircraft  wing  (No. 
8611)  provide  for  key  staff  billets,  limited  capability  decontamination  and 
detection  teams,  and  NBC  watch  team  cadres.  The  decontamination  and  detec¬ 
tion  teams,  the  NBC  watch  team  cadre,  and  a  warrant  officer  are  newly  created 


Table  2-2.  Preferred  Decontamination  Methods  Listed  in  Order  of  Preference 


billets  which  represent  an  austere  NBCD  improvement  beginning  that  corrects 

2 

many  personnel  deficiencies  noted  in  the  NBCD  readiness  study. 

2.2  REVIEW  OF  METHODOLOGY 

2.2.1  Identification  of  decontamination  reauirements. 


The  identification  of  MAGTF  decontamination  requirements  evolved  from 
the  pragmatic  assessment  of  the  NBC  defense  doctrine  and  concept  of  opera- 

3 

tions  proposed  in  the  Concept  of  Operations  study  and  on  applicable,  cur¬ 
rent  and  proposed  U.S.  Army  NBCD  doctrine.  An  analysis  of  the  basis  for 
these  requirements  was  presented  in  paragraph  2.1.4. 

The  requirement  for  decontamination  is  also  based  on  the  threat  doctrine 
for  NBC  weapon  employment  and  contamination  which  classifies  nuclear  and 
chemical  munitions  as  weapons  of  mass  destruction.  The  threat  doctrine  for 
employing  chemical  contamination  is  that  persistent  (P)  agents  will  be  em¬ 
ployed  on  units  located  toward  the  rear  of  the  FBH  and  ronpersistant  (NP) 
agents  will  be  used  on  combat  elements  located  near  the  forward  edge  of  the 
battle  area  (FEBA).  The  possible  contamination  based  on  battlefield  loca¬ 
tion  is  shown  in  figure  2-3. 


"Nuclear,  Biological,  and  Chemical  Defense  (NBCD)  Readiness  in  the  Mid-Ranqe 


Period  (1978-1990),  Marine  Corps  Development  and  Education  Command, 
Quantico,  Virginia,  May  1980.  SECRET. 


JSee  footnote  1,  page  2-1. 
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Figure  2-3.  Possible  Contamination  Based  on  Battlefield  Location 

The  problem  of  decontamination  was  considered  in  view  of  generalized 
mission  requirements  in  this  study;  however,  the  degree  of  decontamination 
must  rest  on  the  commanders  of  the  contaminated  units  in  accordance  with 
their  specific  situation  and  mission.  The  essential  elements  for  decontam¬ 
ination  which  guide  the  decision  are  the  three  corners  of  the  triangle  in 
figure  2-4. 


Mission 


Pers istency  of 
Agent 


Figure  2-4.  Essential  Elements  for  Decontamination 
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A  study  team  member  visited  NATO  allies  and  the  Israeli  forces  and  re¬ 
ceived  data  on  their  decontamination  operations  and  equipment  which  were 
evaluated  for  appl icabil ity  to  MAGTF  operational  concepts. 

The  analysis  of  the  Dugway  Proving  Ground  Draft  Final  Report,  Effects 
of  Chemical  Attacks  on  Tactical  Staging  Operations  (SECRET)^,  as  presented 
in  Volume  2  presents  decreased  durations  of  chemical  agent  hazards  which 
further  impact  upon  decontamination  requirements.  The  NBC  functional  areas 
that  deal  with  sustained  operations  in  an  NBC  environment  are  the  most  sen¬ 
sitive  to  the  Dugway  calculations.  Decontamination  requirements,  as  one  of 
these  areas,  are  included  as  a  sensitive  area. 

The  Dugway  predictions  for  contamination  persistency  were  wargamed  using 

5 

MARCORS  1A  scenario  input  into  the  CAT  to  determine  levels  of  contamination 
and  their  affect  on  MAGTF  operations.  These  results  were  compared  with  an 
identical  scenario  which  used  the  contamination  prediction  methods  currently 
stated  in  Fleet  Marine  Force  Manual  (FMFM)  11-3  and  North  Atlantic  Treaty 
Organization  (NATO)  standardized  agreement  (STANAG)  2103. 

The  results  of  this  comparison  provided  a  representative  contamination 
pattern  which  affects  MAGTF  operations.  This  level  of  contamination  dictates 
certain  generalized  decontamination  requirements  which  were  evaluated  with  the 
threat,  mission  requirements,  o.nd  Marine  Corps  doctrine  and  concept  of  opera¬ 
tions  for  NBCD  results  in  the  specific  decontamination  requirements  proposed. 

4 

Effects  of  Chemical  Attack  on  Tactical  Staging  Operations,  USA  Dugway 
Proving  Grounds,  Utah,  Draft  Report,  December  1980.  SECRET. 

5 

Marine  Corps  Midrange  Threat  Scenarios  and  Target  Lists  Study  (Phase  II), 
Marine  Corps  Development  and  Education  Command,  Quantico,  Virginia,  June 
1980.  SECRET. 


2.2.2  Selection  of  decontamination  equipment  and  agents. 

The  review  of  current  assets,  developmental  items,  reports,  and  test 
results  on  decontamination  equipment  has  been  conducted  by  the  study  team 
and  analyzed  to  determine  the  Marine  Corps  decontamination  equipment  and 
agent  requirements  which  will  be  proposed  in  paragraph  2.7. 

The  selection  of  decontamination  equipment  by  the  study  team  is  a  result 
of  a  combination  of  factors.  First,  current  decontamination  equipment  was 
investigated.  This  investigation  included  threat  and  allied  equipment  as 
shown  in  table  2-4  (pages  2-19  through  2-24),  and  U.S.  equipment,  shown  in 
table  2-5  (pages  2-25  through  2-29). 

Visits  to  NATO  allies,  Israel,  the  U.S.  Army  Chemical  Systems  Labora¬ 
tory  (CSL),  Aberdeen  Proving  Ground,  Maryland,  Naval  Surface  Weapons  Center 
(NSWC),  Dahlgren,  Virginia,  and  the  U.S.  Marine  Corps  NBC  Development 
Project  Officer  at  MCDEC  provided  the  study  team  with  developmental  decon¬ 
tamination  equipment  data. 

Reports  and  test  results  on  decontamination  equipment  and  agents  were 
reviewed  for  applicability  to  Marine  Corps  needs. 

The  decontamination  equipment  and  agents  currently  available,  and  those 
under  development,  were  analyzed  to  determine  if  they  met  the  unique  Marine 
Corps  amphibious  operations  requirements.  Those  items  which  had  excessive 
cube  and  weight,  as  well  as  those  that  did  noc  contribute  to  Marine  Corps 
operational  capabilities,  were  discarded. 

2.2.3  Identification  of  costs.  The  costs  profiles  discussed  in  this 
study  have  been  established  through  a  review  of  documentation,  visits,  to 
CSL,  NSWC,  material  developers,  and  discussion  with  the  various  Services. 

It  is  noted  that  the  costs  for  developmental  items  (when  available)  are 
tentative  figures  provided  as  guidance  for  planning  purposes.  These  figures, 
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Table  2-4.  Foreign  Decontami nation  Equipment  and  Agents 


Country 


United  Kingdom 


Jest  Germany 


Decontamination  Kit 
No.  1  MKI 


Decontamination  Kit 
No.  2  MKI 


Decontamination 
apparatus,  portable 
(DAP) 


M66  decontamination 
Kit 


Powder  mi tts 


Mil  with  DS2 


FI  shower  unit 


5-1 i ter  decontam¬ 
ination  apparatus 


I  12-1 i ter  decontamin- 
•  atlon  apparatus 


Individual  decontam¬ 
ination  Kit 


5-ton  truck  with 
personnel  decontam¬ 
ination. 


Remarks 

Issued  1  per  indi vidual, and  contains  powder  pads 
(fullers  earth)  for  skin,  equipment,  and  clothing 
decontamination. 

'jsed  equipment  decontamination.  The  kit  contains 

one  powder  dispenser. 

Contains  two  gallons  of  solution  and  3  refill  kits. 


Ea  Contains  decontamination  powder  and  bentonite. 


Ea  Contains  fullers  earth. 


Ea  2.5  liter  apparatus.  Allocation  is  1  per  small 
vehicle,  2  per  large  vehicle. 


12-liter  decontamina-|  Ea 
tion  pump.  j 


Trai  ler -mounted  600  Ea 
1  i  ter  decontamina¬ 
tion  unit,  MKF4 


Contains  calcium  hypochlorite  solution.  Allocated  to 
company-battery-siped  units. 


Used  at  regimental  level. 


Ea  Can  process  120  to  150  personnel  per  hour. 


Ea  Contains  calcium  hypochlorite. 

Ea  Contains  calcium  hypochlori te. 


Ea  Contains  decontamination  powoer,  ceccn tami na t l cn 
solution  for  equipment, blotting  cloths,  dressings 
soap,  and  atropine  injectors. 

_ i _ 


Ea  1 500  1 i ter  tank . 


I 


7 -ton  truck  decontam¬ 
ination  apparatus 


3300  liter  tank,  personnel  and  equipment  cecontam- 
ma  cion . 


Table  2-4.  Foreign  Decontamination  Equipment  and  Agents  (Cont'd) 


West  Germany 
(Cont’d) 


TS  2/5  decontamina¬ 
tion  unit 


£a  Power  spray  gun,  transportable,  weight--218 
kilogram  (kn). 


T5  3/8  trailer,  fire 
fighting 


Ea  Power  spray  gun,  weight--! ,750  In. 


Water  flow  heater, 
transportable 


Ea  '  With  gasoline  engine,  weighf-'^O  ng. 


Decontaminant  set 


Contains  al kylaryl sulphorj te ,  insectiC’de  CDT  , p-wdc 
and  emulsion),  bacteriological  and  fungicical  dis- 
enfectent,  formalin  solution,  calcium  hypocnl o'i te  . 
sodium  hydrogen  sulphate,  sodium  carcsrate,  various 
soaps,  and  cieaning  material. 


Decontamination 

station 


600  1 i ter,  French 
decontamination 
trai ler 


Ea  !  Contains  one  1500  liter  water  container,  3  fcldable 
IpOO  liter  water  containers,  2  water  pumps,  wa '.?r 
heater,  stower  cabin  system  with  tent,  hoses,  mi>ers, 
couplings,  and  tools. 


Used  to  decontaminate  large  items  of  materiel. 


U.S.  Mil  with  DS2 


Same  utilization  as  U.S.  forces. 


Cecon tami na tion 
apparatus  "Portique 
Melangeur" 


Type  I,  individual 
decontamination  kit 


Type  II,  individual 
decontamination  kit 


Has  reservoir  containing  nypochlor’ te  solution  -n»o 
which  water  is  pumped  from  nearby  source,  "inture 
is  sprayed  on  vehicles  through  an  arch-shacec 
dissemination  device. 


Contains  2.8  grams  of  decontamination  powder  and 
blotting  paper. 


Contains  2  ful  led  s  earth  decor,  tan  na  r  '■r  -itts. 


Allocated  one  for  every  vehicle  over  5  tens. 


«-)0  liter.  Allocated  1  per  company,  z  per  ba 


Table  2-4.  Foreign  Decontamination  Equipment  and  Agents  (Cont'd) 


Country 

I  tem 

Unit  of 

I  ssue 

1 

Rema  ric  s 

Denmark  (Cont'd) 

Skin  decontamination 
kit 

Ea 

Contains  50  grams  of  "dutch  powder." 

Netherl and? 

ST3  slurry 

Or 

Same  as  U.S.  forces. 

DS2 

Cn 

Same  as  U.S.  forces. 

Snaker  device 

Ea 

Used  to  hand-spread  dry  Pleacn. 

Backpack  spr3yer 

m 

Used  to  spray  decontaminants. 

Individual  oeccntam- 
l na t ion  kit 

■ 

Contains  60  grams  of  "dutch  powder"  in  tubes. 

Sodium  carbonate- 
peroxide  Six 

Or 

for  laundry  decontamination  of  clothing  and 
equipment. 

Norway 

Individual  decontam¬ 
ination  kit 

Ea 

Contains  calcium  h/pocnlorite  -  magnesium  oxide 
powder  and  fuller's  earth  pads. 

STB 

Or 

Same  as  'J.S.  forces. 

DS2 

i  Cn 

Same  as  J.S,  ‘orces. 

3enzene  or  petroleum 
di  sti  1 1  a  te 

j 

:  Cn 

1 

Scrav  on  agent  covering  alkyed  paint,  before  flushing 
wi  tn  wa  ter . 

'  Canada 

1 

i 

1 

Portable  deccntamina- 
I  tion  apparatus 

i 

i  £* 
i 
i 
i 

l 

Wei  :h»--6  '  ts ,  the  components  include  a  cy'-nde-  tor 

1  decontamnat’nc  agent  and  nitrogen  powered  spray 

1  assembly.  The  cylinder  contains  tTl  imperial  Quarts 
i  of  agent. 

j 

Decontamina tier  r.itt 

!  £a 

| 

j _ 

Issued  for  decontamm  Pen  of  skin  and  personal 
|  equipment. 

Israel 

Truck  mounted  decon¬ 
tami  rid  t  ion  apparatus 

|  Ea 

I 

!  Capable  of  road  and  equibr-ent  cecontani  na  tion . 

I 

Ml  2  decontamination 
kit,  : U . 5 .  ‘ 

!  " 

Uses  both  ful  ler1 5  eampn  end  Juttn  powder. 

Table  2-4.  Foreign  Decontamination  Equipment  and  Agents  (Cont'd) 


Country 

Item 

mm 

i 

Remarks 

Israel  (Cont'd) 

Mil  portable  decon¬ 
tamination  apparatus 
(U.S.) 

i 

Ea 

2 

1  3/4  quart,  CO  powered,  contains  DS2.  Utilized 
for  decontamination  of  critical  operational  areas 
or.  vehicles. 

Trai  ler-mounted  de¬ 
contamination  heater 

Ea  j  Utilized  for  showers  and  washing  contaminated 
clothing. 

Ml 2  decontamination 
apparatus  (U.S.) 

j 

Ed  'J sed  by  di vi sicn-1  evel  decontanination  units. 

Soviet  Union/ 
Warsaw  Pact  * 

! 

t 

j 

i 

IPP  decontamination 
ki  t 

Ea 

ciof'i-;.  Ccntairs  a  nerve  gas  decontamination 
"  ~  j  1 1  o n ,  a  vial  with  alcchoi  and  chi  ora"’!  ne-B  for 

1-.  wi  si  te/m.us  tar-j  decontamination;  4  antismpk.e 
ampoules,  and  gauze  pads. 

IPS  decontamination 
kit  (Czechoslovak) 

Ea 

Same  as  Soviet  IPP  kit. 

I  DPS -63  decontamina¬ 
tion  set  (Soviet 
only) 

Ea 

Certains  10  CPS - 1  kits  and  10  ICP-l  kits  and  is  for 
weapon  or  c'othing  decontamination. 

DPS - 1  decontamination 
k  i  t 

Ea  |  Consists  of  cloth  bag  filled  with  aluminu-  silicate 
sorbent  and  is  used  on  clothing. 

ICP-l  decontamination 
kit 

Ea  Cne  tire  use.  Contains  a  liquid  decon  tarn  nan:  for 

i  weapons. 

i  1  ' 

EP-60  decontamination  Ea  Contains  3  ointments  vice  liquids  Cor  decor, ta-i na ti on . 

kit  (East  German,  ,  ,  One  ointment  Cor  rerve  agent,  1  Cor  blister  agents. 

|  and  1  for  biological  anc  •••p-cnooical  cor  t a  —  i  na  ti  On  . 

PKhS  decontamination  '■  Ea  |  Contairs  nerve  agent  decontami  rant  solution  sorbents, 
kit  1  This  kit  is  larger  than  tre  kits  shewn  above, 

1 

PCHB  decontamination  t  Ea 
kit  (Czechoslovak) 

■ 

■ 

j  Same  as  Soviet  PKhS  deconta-i na f r-  ot. 

DK4  decontamination 
apparatus,  portable 

Ea 

l 

l 

1 

t 

I 

1  Consists  of  a  gas-liquid  jet  pump  (with  connecting 
hoses  and  accessories)  operated  by  vemcle  exhaust 
systems.  One  kit  is  authorized  per  vehicle. 

Soviet  ilnion/War^aw  pact  dec  on  tarn  i  na  ti  on  items  are  utilized  Pact  wide  unless  specific  country  is 
indicated  in  the  item  column. 
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Table  2-4.  Foreign  Decontamination  Equipment  and  Agents  (Cont'd) 


I 


l 


i  • 


ti 


i 


Country 

1  tern 

Unit  of 

i 

Rena  r  k  s  | 

j  Soviet  Union/ 
*ar$aw  Pact* 

!L ant'd) 

i 

EEA-64  decontamina¬ 
tion  apparatus, 
portable  (East 

German ) 

Ea 

Same  as  Soviet  0K4. 

1  IZS,  EZS ,  EZCS-34 

1  and  EZCZ-M  decon- 

:  tan-:  nation  apparatus, 

I  portable  ;Potana) 

Ea 

Variations  of  the  Soviet  DK4. 

. 

1 

DKV  decontamination 
systems,  portable 
(Soviet  only) 

Ea 

Used  for  partial  decontamination  while  troops/ 
vehicles  are  on  the  march.  Contains  78-30  liter 
cylinders  prefilled  with  2  decontaminant  solutions. 
Operates  off  compressed  air  and  contains  gauges, 
hoses  and  brushes.  Other  Warsaw  Pact  forces  have 
similar  systems. 

i 

DDA-53  mobile  cecon- 
tar.ination  stotion 

Ea 

Consists  of  2  steam  chambers  and  a  stead  toiler 
mounted  on  a  truck.  The  steam  chambers  decontaminate 
clothing,  shoes,  individual  and  protective  equipment. 
The  steam  boiler  provides  hot  water  for  snowers. 

! 

AGV-3M  mobile  decon¬ 
tamination  station 
(Soviets  only) 

Ea 

'Jsed  for  clothing  and  small  equipment  decontamination. 
Consists  of  4  vehicles;  truck  mounted  stear/rct  jir 
generator;  2  truck  mounted  steam  crampe-s;  an  equip¬ 
ment  truck  with  a  drying  tent,  s newer  tent,  a 
collapsible  water  tank  ana  possibly  2  "me  toilers, 
and  other  accessories. 

ARS-12U  and  ARS-14 
vehicle-mounted  de¬ 
contamination  tanks 

Ea 

ARS-12U  has  2,500  liter  tank  mounted  on  trjek.  ARS- 
14  has  2,700  liter  tank  mounted  on  >  heavier  truck. 

The  vehicles  have  pumps,  hoses  and  brushes. 

IRS  (Poland)  and 
ARS-12M  (Czechoslovak 
vebi c 1 e-Tcunted  de¬ 
contamination  tank 

Ea 

; 

These  units  are  similar  to  the  Soviet  ARS-12U  except 
tnat  each  has  a  water  heater  for  cold  weather 
operation. 

juA  personnel  dec on - 
taim  nation  station 

Ea 

Consists  of  3  interlocking  tents  serviced  by  2  DDA  53 
units,  ana  contamination  check  points.  Tne  center 
tent  contains  the  shower  „nit. 

|  TMS-E5  rapid  dfccon- 
|  ta.mi  nation  venule 

1  ]  (Soviet) 

1  Ea 

Consists  of  a  jet  engine  mounted  on  a  truck  with  2 
•*500  liter  tanks  (1  for  water/decontaminant,  and  the 
o-her  for-  jet  engine  fuel).  The  vemcle  also  has  a 
srOKe  .creen  oroduct'on  orahilitv. 

;no''/'^r;aw  Tact  deco  r  Cam  <  rat '•  :Jr  items  are  utilized  Pact  wide  unless  specific  country  is 
n<3 1 c a  ted  in  tne  i  ter-  c o  '■ umn . 


Table  2-4.  Foreign  Decontamination  Equipment  and  Agents  (Cont'd) 


Country 

I  tem 

§1® 

Remarks 

Soviet  Union/ 
Warsaw  Pact* 
(Cont'd) 

TZ-74  rapid  decontam¬ 
ination  vehicle 
(Czechoslovak) 

Ea 

Similar  to  Soviet  TMS-65  except  for  different  jet 
engine,  a  5,000  liter  water  tank,  2,000  liter  fuel 
tank.  The  operator's  cabin  is  insulated  and  fas 

NBC  collective  protection  system. 

WUS  rapid  decontamin¬ 
ation  vehicle  (Poland) 

Ea 

Similar  to  TMS-65  and  TZ-74.  Fuel  and  water  tanks  are 
1,800  liter  and  the  operator's  cabin  is  a  plastic 
bubble  on  the  top  of  the  vehicle  cabin. 

Decontaminants 

DT-1,  monochloramine 
-B 

Ea 

For  decontamination  of  skin,  clothing  and  equipment 
(blister  agents ).  Noncorrosi ve . 

DT-2,  dichloramine 
-B 

Ea 

For  decontamination  of  metal  surfaces  (blister  agents) 
Noncorrosive . 

DT-2T,  dichloramine 
-T 

Ea 

For  decontamination  of  wooden  and  metal  surfaces 
(blister  agents ).  Noncorrosi  ve. 

CT-6,  hexachloromel - 
amine 

Ea 

For  decontamination  of  vehicles,  weapons,  equipment 
ana  terrain  (blister  and  nerve  agents  1. Corros i ve . 

Decontaminants 

OTS-GK  (aqueous 
si urry) 

Ea 

For  decontamination  of  vehicles,  weapons,  equipment 
and  terrain  (blister  and  nerve  agents ). Corrosi ve . 

Ethanol  amne 

Ea 

For  decontamination  of  vehicles,  weapons,  equipment, 
structures  and  terrain  (nerve  agents).  Used  in  Soviet 
decontamination  solution  No.  2. 

3f2  determent 

Ea 

For  decontamination  of  vehicles,  weapons,  equipment, 
materials  and  terrain  (radiological  contamination). 

Sodium  carbonate 

Ea 

Fcr  decontamination  of  clothing  (blister  and  nerve 
agents) . 

Decontam  nation 
Solutions 

Decontamination  solu¬ 
tion  no.  1 

Ea 

Eor  decontamination  of  vehicles,  weapons,  equipment, 
structures  and  terrain  (blister  and  V-type  agents). 

Decontamination  solu¬ 
tion  No.  2 

Ea 

For  decontamination  of  vehicles,  weapons,  equipment, 
structures  and  terrain  (G-type  agent). 

EF1 -I  (East  German) 

For  decontamination  of  vehicles,  weapons,  equipment, 
structures  and  terrain  (blister  agents). 

EE1-I1  (East  German) 

Fcr  decontamination  of  vehicles,  wearons,  equipment, 
structures  and  terrain  (nerve  agents). 

_ 

EH  - 1 1 1  ( East  German  ; 

For  decontam  nation  of  vehicles,  weapons,  equipment, 
structures  ard  ter*a  *  n  't'-ste*  and  oe've  a  cents).  j 

•Soviet  Un lon/'^arsaw  Pact  decontamination  i  cems 
in  the  item  co 1  urn. 

are  utilized  Pact  wide  unless  specific  country  indicated 
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States  Decontami 


shown  in  table  2-6,  should  provide  the  Marine  Corps  planner  with  data  for  insertion 
into  ongoing  five-year  program  objectives  management  (POM)  cycle. 

2.2.4  Tools  and  techniques  of  analysis. 

The  methodology  used  during  the  course  of  this  study  to  determine  de¬ 
contamination  requirements  included: 

•  Pragmatic  assessment  of  operational  plans,  after-action 
reports,  relevant  studies,  organizational  and  doctrinal 
publications,  and  concepts  of  operations. 

•  Experiential  assessment  was  used  where  there  was  no  formal 
publications  on  which  to  determine  acceptance  of  a  procedure. 

•  Intuitive  judgement  was  utilized  when  neither  published  in¬ 
formation  nor  applicable  experience  provided  guidance  to  assess 
values  or  situations. 

•  Inductive  reasoning  developed  the  premises,  concepts  and  con¬ 
clusions  of  this  study. 

•  Deductive  reasoning  provided  information  on  the  components 
and  causes  of  the  overall  result,  and  was  used  extensively  in 
analyzing  the  results  of  the  wargame  simulation  of  the  CAT. 

2.3  LEVELS  OF  DECONTAMINATION  REQUIRED 

2.3.1  General .  Establishment  of  decontamination  levels  for  the  MAGTF 
must  include  the  consideration  of  individual  (including  personal  equipment 
and  clothing),  unit  equipment  and  large  area  requirements. 

2.3.2  Individual  decontamination  levels. 


2. 3. 2.1  Nuclear  decontamination. 
•  Early  decontamination  is 
effects  of  radiation.  Si 


Table  2-6. 


Developmental  Decontamination  Items 


Item 


Decontamination  apparatus  XM13.  Portable 
14  liter  capacity,  vehicle-mounted,  man- 
portable,  manually  operated. 

Decontamination  apparatus  XM14.  Power 
drive,  truck  mounted  product  improve¬ 
ment  of  M12A1  power  driven  decontamina¬ 
tion  apparatus  (PDDA). 

Decontamination  apparatus,  XM16,  truck 
mounted,  jet-exhaust. 

Personnel  equipment  decontamination 
system  (PEDS). 

Decontamination  apparatus  XM15,  interior 
surface. 

IME/Norwegian  NBC  Sanator  XM17, 
(lightweight  decontamination 
system). 

Navy/Marine  Corps  portable  shower- 
laundry  facility. 


Sacrifical  coating  for  painted 
surface  decontamination. 


Cost 


$  130.00  each 


Not  avai lable 


Not  available 


Not  avai lable 


Not  available 


$13,700.00  each 


$15,000.00  each  shower 
with  boiler. 

$150,000.00  each 
laundry. 

$10.00  per  gallon  of  coat 
ing  material.  $3.00  per 
pound  of  removal  solution 


Thin  film  flakes  for  hazardous 
material  immobilization. 


Under  $300  per  hectare 
of  terrain  covered. 


destroyed  or  neutralized,  it  must  be  physically  removed  from  an 
individual's  skin,  clothing,  equipment,  position,  and  food  as 
1  is  ted  below: 

••  Skin.  Skin  is  normally  decontaminated  by  bathing;  however, 
if  bathing  is  not  possible,  exposed  skin  should  be  wiped 
gently  with  a  damp  cloth,  and  dust  should  be  removed  from 
hair  and  from  under  fingernails. 

••  Clothing.  Clothing  decontamination  is  accomplished  by  re¬ 
moval  of  clothing  or  vigorous  shaking  or  brushing  of 
clothing. 

••  Equipment.  Equipment  decontamination  can  be  reduced  by 
covering  items  before  fallout  occurs  (contamination  avoid¬ 
ance).  Washing  with  water  is  an  effective  method  of 
radiological  decontamination. 

••  Position.  Decontamination  of  individual  positions  accom¬ 
plished  by  sweeping  or  scraping  away  contaminated  soil. 
Foxholes  are  decontaminated  by  removing  approximately 
one-half  inch  of  soil  from  sides  and  bottom. 

#•  Food  and  water.  Food  and  water  that  is  sealed  or  packaged 
is  decontaminated  by  washing  and  scrubbing  before  opening. 
Contents  should  be  also  tested  for  secondary  chemical /radio¬ 
logical  contamination. 

2. 3. 2. 2  Biological  decontamination.  Individual  decontamination  proce¬ 
dures  include: 

•  Delousing  procedures. 

•  Use  of  insect  repellents. 
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•  Washing  contaminated  clothing  in  hot  soapy  water  or  airing  in 
sun. 

•  Showering  with  germicidal  soap  when  available. 

2. 3. 2. 3  Chemical  decontamination. 

Individual  chemical  decontamination  is  performed  within  1  minute  of  con¬ 
tamination  and  is  classified  as  anergency  decontamination.  Emergency  decon¬ 
tamination  consists  of  the  individual  using  the  M258  decontamination  kit  to 
remove  or  neutralize  chemical  agents  on  the  skin.  The  M258  kit  will  be  used 
for  all  skin  decontamination  except  the  eyes  which  must  be  flushed  with  water 
repeatedly. 

Partial  chemical  decontamination  consists  of  those  actions  taken  by  in¬ 
dividuals  in  MOPP  Level  1  or  2  to  decontaminate  clothing  and  personal  weapons 
which  require  handling  to  function  or  operate.  Partial  decontamination  must 
be  accomplished  within  15  minutes  of  being  contaminated  to  prevent  agent 
penetration. 

Limited  decontamination  for  individuals  include  actions  taken  as  soon  as 
possible  by  personnel  to  decontaminate  critical  areas  of  their  crew-served 
weapons,  fighting  vehicles,  aircraft,  and  equipment  to  permit  continued  com¬ 
bat  operations. 

2.3.3  Unit  decontamination  levels. 

2. 3. 3.1  Radiological  decontamination.  Unit  radiological  decontamination 
includes  the  actions  previously  stated  for  individuals. 

2. 3. 3. 2  Biological  decontamination.  Unit  decontamination  procedures 
are  the  same  as  individual  biological  decontamination.  Methods  to  minimize 
the  effects  of  biological  contamination  before  they  occur  include  having 
in  effect  an  immunization  program  and  implementation  of  proper  hygienic 
procedures. 
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2. 3. 3. 3  Unit  chemical  decontamination.  Unit  chemical  decontamination 
is  an  organized  effort  performed  by  personnel  of  the  command,  with  organic 
equipment,  when  directed  by  the  commander.  There  are  two  types  of  unit  chem¬ 
ical  decontamination:  limited  decontamination  of  an  organization's  equip¬ 
ment  to  further  reduce  contamination  levels  of  organic  equipment,  and  com¬ 
plete  decontamination.  Complete  decontamination  of  individuals  and  equip¬ 
ment  will  occur  when  the  tactical  situation  permits  the  establishment  of 
personnel  decontamination  stations  (PDSs)  and  equipment  decontamination 
stations  (EDSs)  by  trained  decontamination  personnel.  Complete  decontami¬ 
nation  requries  a  clean  area,  is  time  consuming,  and  requires  excessive 
amounts  of  water.  See  figure  2-5  for  a  schematic  decontamination  require¬ 
ments  in  an  FBH. 

2. 3. 3. 4  Large  area  decontamination  requires  extensive  manpower,  mater¬ 
ials  and  time,  and  should  be  avoided  unless  absolutely  necessary.  If  re¬ 
quired,  large  area  decontamination  will  be  accomplished  by  support/service 
support  organizations  (for  example,  FSSG/division  engineer  battalions  and 
wing  engineer  squadrons). 

2.3.4  Combat/combat  support  unit. 

Combat/combat  support  units  should  be  responsible  for  emergency  and 
partial  decontamination  of  personnel  and  limited  decontamination  of  the 
unit  equipment  to  reduce  contamination  to  a  level  which  ensures  mission 
accomplishment. 

Since  most  combat/combat  support  units  operate  in  the  forward  battle 
area  the  chemical  hazard  is  primarily  NP.  Emergency,  and  limited  decontam¬ 
ination  procedures,  will  allow  operation  in  protective  masks  only.  NP  does 
not  normally  present  a  serious  percuteaneous . 
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LEGEND 


Contam i na ti on 
N--Nuc’iear 

NP--Nonpersistent  chemical 
P--Persi stent  chemical 
Decon  tain  i  na  t  i  o  n 
E --Emergency 
P- -Parti  a  1 
L--L imi ted 
C-- Complete* 

•f.ompl  ete  decon tarn i na  ti cn  requires  a 
clear,  env ;  rc-iinent  a  no  extensive  water 
source . 


Schematic  jaf  l^pes  oi  Meld  Decontamination 


?- 3b 


Figure  2~ S 


The  data  from  the  Dugway  report  further  substantiates  that  combat/combat 
support  units  operating  near  the  FEBA  need  not  perform  complete  decontamina¬ 
tion  in  order  to  accomplish  their  mission  in  an  NP/blood  agent  environment. 

Combat/combat  support  units  operating  to  the  rear  of  the  main  battle  area 
(artillery,  armor,  and  infantry  reserve  areas)  will  be  subjected  to  P  and 
mustard  (M)  agent  contamination  which  will  require  operations  to  be  conducted 
in  mission-oriented  protected  posture  4  (M0PP4)  and  personnel  perform  emer¬ 
gency,  limited,  and  partial  decontamination  procedures  to  reduce  the  hazard. 

When  the  Dugway  data  are  considered  P  hazards  (under  temperate  conditions 
will  be  significantly  reduced  within  one  hour  to  where  personnel  can  wear 
masks  and  gloves  only.  After  2  hours,  P  agents  will  pose  no  militarily  sig¬ 
nificant  threat  to  personnel. 

If  the  degree  of  contamination  is  maintained  by  repeated  strikes,  the 
effects  are  cumulative  and  the  resultant  incapacitation  and  lethal  dosages 
can  require  continued  operations  in  M0PP4  and  emergency,  limited  and  partial 
decontamination  procedures  will  be  used  until  the  mission  is  accomplished 
or  until  time  and  resources  allow  complete  decontamination.  Whenever  pos¬ 
sible,  combat/combat  support  units  should  move  out  ot  the  contamination  area. 

2.3.5  Combat  service  support  units. 

Normally,  combat  service  support  units  will  be  located  far  enough  behind 
the  FEBA  to  be  targeted  with  P  and  M  agents.  Since  these  units  are  equip¬ 
ment  and  material  intensive,  they  cannot  easily  move  away  from  contamination 
and  must  decontaminate  to  survive.  Again,  emergency,  limited,  and  partial 
decontam i nation  must  be  performed  immediately  after  a  chemical  attack  to 
permit  continuance  of  the  support  mission.  When  the  situation,  personnel, 
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and  time  allows,  complete  decon+c... .nation  will  be  conducted.  This  is  espe¬ 
cially  true  for  units  contaminated  by  M  agents.  Specialized  equipment  for 
complete  decontamination  will  be  authorized  in  unit  tables  of  equipment  (T/Es). 

2.3.6  Aviation  unit. 

Aviation  units  will  normally  be  located  to  the  rear  of  the  main  battle 
area  (MBA)  and  will  be  subjected  to  P  and  M  hazards.  The  aircraft  will  be¬ 
come  contaminated  if  not  under  cover,  and  will  require  decontamination.  Air¬ 
craft  will  also  become  contaminated  from  contact  hazards  while  taxiing,  tak¬ 
ing  off,  landing,  and  flying  through  agent(s).  Primary  NBC  hazards  to 
aircraft  are  more  likely  to  occur  when  the  aircraft  are  taxii>  ]  or  are 
stationary  at  an  airbase.  Aircraft  flying  through  agent  clouds  will  re¬ 
ceive  contamination;  however,  the  friction  created  by  flying  and  the 
weathering  process  will  significantly  reduce  the  hazard  (90  percent  of 
contact  hazard).  This  is  especially  true  with  high  performance  aircraft. 

The  remaining  10  percent  will  be  in  tires,  screw  threads,  and  panel  seals. 

Contamination  of  the  runways,  terrain,  and  ground  support  equipment  pre¬ 
sents  the  aviation  unit  with  the  requirement  for  all  four  types  of  decontam¬ 
ination.  Individuals  must  decontaminate  themselves,  their  equipment,  and 
critical  equipment  areas  by  emergency,  limited,  and  partial  decontamination 
procedures.  When  the  situation  permits,  complete  decontamination  of  terrain, 
equipment,  and  aircraft  will  be  conducted. 

According  to  the  Dugway  data,  if  chemical  contamination  levels  are  not 
maintained  by  repeated  strikes,  the  requirement  for  complete  decontamination 
may  be  negated.  Complete  decontamination  of  N  and  P  (including  thickened) 
would  not  be  required  because  of  the  increased  evaporation  presented.  How¬ 
ever,  M  agent  contamination  requires  complete  decontamination. 


2.4  CURRENT  FMF  DECONTAMINATION  CAPABILITIES 

2.4.1  Overview.  The  current  capability  of  the  FMF  to  conduct  effec¬ 
tive  decontamination  operations  is  at  best  marginal.  The  current  decon¬ 
tamination  doctrine  as  presented  in  FMFM  11-1  is  based  on  U.S.  Army  doc¬ 
trine  which  identifies  individual,  unit  and  support  decontamination,  as 
discussed  on  pages  2-10  and  2-11,  which  is,  in  many  cases,  inappropriate 
for  MAGTF  units.  These  procedures  include  emergency,  limited,  partial, 
and  complete  decontamination  previously  discussed  in  sections  2.1  and  2.2 
and  are  based  on  the  assumption  that  every  unit  has  the  personnel,  equip¬ 
ment,  and  resources  to  conduct  all  levels  of  decontamination  operations. 
This  is  not  a  viable  concept  for  MAGTF  forces  in  contact  with  the  enemy 
that  cannot  stop  mission  accomplishment  to  conduct  complete  decontamina¬ 
tion.  The  current  requirement  to  have  a  large  decontamination  apparatus 
at  the  infantry  and  artillery  battalion  is  not  practical  for  MAGTF  combat 
units.  The  decontamination  equipment  which  is  authorized  was  developed 
for  U.S.  Army  use  and  is  not  well  suited  for  FMF  needs.  Most  of  this 
equipment,  with  the  exception  of  individual  decontamination  kits,  is 
ageing,  available  in  inadequate  numbers,  and  at  the  wrong  organizational 
level  to  meet  the  requirements  of  the  FMF. 

2.4.2  Equipment. 

The  Marine  Corps  table  of  authorized  material  (TAM)  includes  the 
following  decontamination  equipment  and  decontaminants: 

•  M13  kit--for  decontamination  of  the  individual  and 
personal  equipment.  Allocated  one  per  individual. 

•  M258  kit-for  personnel  decontamination.  Allocated  one 
per  individual. 
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•  Mil  1 quart  decontamination  apparatus--for  weapons  over 
105mm.  Allocated  one  per  weapon  and  five  per  aircraft 
squadron. 

•  M12A1  power  driven  decontamination  apparatus  (PDDA). 
Allocated  one  per  battalion  or  squadron. 

•  Super  tropical  bleach  (STB).  Issued  in  various  quanti¬ 
ties  which  depend  on  the  type  of  unit. 

•  Decontamination  solution  number  2  (DS2).  Issued  on 
various  quantities  to  accomplish  the  mission. 

2.4.3  Current  decontamination  equipment/aqent  deficiencies  and  needs. 

Current  decontamination  equipment  is  inadequate  to  fully  meet  the 
Marine  Corps'  unique  amphibious  operations  requi rements. 

0  The  individual  decontamination  kits,  M13  and  M258,  pro¬ 
vide  a  satisfactory  capability  which  will  be  greatly 
enhanced  by  the  product  improved  M258A1  (wet  towel ettes 
vice  vials  >f  liquid  solution).  There  is  a  further  re¬ 
quirement  ror  larger,  dry  decontamination  mitts  and 
towelettes  for  individual,  personal  clothing,  equipment 
and  weapons,  and  casualty  decontamination.  The  current 
allocation  of  M13  and  M258  kits  is  satisfactory  and 
should  not  be  modified. 

t  The  Mil  decontamination  apparatus  does  not  contain 
enough  DS2  to  adequately  reduce  the  hazards  to  critical 
areas  of  crew-served  weapons  and  vehicles. 

0  The  M12A1  PDDA  is  difficult  to  maintain,  transport,  and 
set  up  in  an  amphibious  environment  where  prime  movers 
are  at  a  premium  and  cannot  be  dedicated  to  NBCD. 


•  There  is  a  critical  requirement  for  a  contamination 
monitor  which  can  detect  and  display  levels  of  chemical 
contamination  so  personnel  can  distinguish  when  decon¬ 
tamination  operations  have  reduced  the  hazard  to  a 
militarily  acceptable  level. 

•  The  current  decontamination  agents  STB  and  DS2  are  cor¬ 
rosive  to  many  metals  and  as  a  result  have  a  limited 
capability.  Therefore,  these  agents  cannot  be  used  on 
aircraft  or  electronic  equipment. 

2.4.4  Personnel . 

The  current  Marine  Corps  NBC  specialist  allocation  includes  the  fol- 
1  owing  personnel : 

a  At  least  one  noncommissioned  officer  in  each  battalion  or 
squadron . 

a  Two  warrant  officers  and  35  enlisted  are  on  T/0  1988, 
headquarters  battalion,  Marine  division  to  provide  staff 
cognizance,  establish  an  NBC  control  center,  and  provide 
personnel  for  six  decontamination/detecticn  teams. 
a  One  warrant  officer  and  34  enlisted  are  on  T/0  3449, 
headquarters  and  service  battalion,  FSSG  to  provide  the 
same  functions  as  shown  for  division;  except  that  there 
are  only  three  decontamination/detection  teams. 
a  The  wing  headquarters  squadron,  T/0  8611,  is  allocated  a 
lieutenant  (additional  duty  1),  1  warrant  officer,  and  27 
enlisted  to  provide  staff  functions,  wing  control  center 
staff,  and  five  decontamination/detection  teams. 
a  An  NBC  specialist  NCO  is  at  each  Marine  Corps  logistic 
support  base. 


•  Selected  organizations,  such  as  MCDEC,  and  the  tank 
battalion  at  the  Marine  Corps  air-ground  combat  center 
each  have  warrant  officers  assigned. 

At  present,  the  allocation  and  grade  structure  for  NBC  specialists  is 
being  revised  by  HQMC,  and  new  personnel  to  fill  the  warrant  officer  and 
enlisted  billets  are  in  the  pipeline. 

2.4.5  Training. 

Marine  Corps  Order  (MCO)  1500.40  establishes  the  types,  location,  and 
categories  of  training  for  Marines.  NBC  defensive  (NBCD)  training  paral¬ 
lels  the  organization  for  training  stated  in  that  MCO  to  include  the 
fol lowing : 

•  Mission-oriented  training.  Normal  USMC  training  includes  NBCD 
factors  (that  is,  defense  against  target  acquisition,  field 
sanitation,  field  fortifications,  camouflage,  and  first  aid). 

•  Individual  Marines  are  required  to  be  trained  in  the  concepts 
of  NBCD  in  order  to  survive  and  perform  assigned  missions. 
This  training  is  given  either  in  a  school  or  unit  environment. 

0  Units  are  required  to  be  trained  in  collective  standards  of 
NBCD  proficiency  to  prepare  two  or  more  Marines  (crews,  teams, 
squads,  platoons,  and  so  forth)  to  accomplish  group  tasks. 

t  NBCD  training,  either  individual  or  collective,  conducted  in 
the  formal  school  environment  and  utilizing  approved  Programs 
of  Instruction  (POI)  is  considered  institutional  training. 
The  U.S.  Army  Chemical  School  at  Fort  McClellan,  Alabama 
provides  this  training  for  Marines  whose  primary  military 
occupational  specialty  (MOS)  is  in  occupational  field  (OccFld) 


•  Command-sponsored  NBC  schools,  such  as  the  Fleet  Marine  Force, 
Atlantic  (FMFLANT)  NBC  school,  provide  NBCD  training  to  develop 
specialists  to  perform  specific  NBC  duties  on  an  additional 
duty  basis.  These  schools  are  not  considered  formal  schools. 

•  Unit  NBCO  training  covers  all  NBCD  training  conducted  in  a 
unit,  including  both  individual  and  collective  training. 

•  NBCD  specialized  skill  training  is  that  training  which  provides 
officer  and  enlisted  personnel  with  NBCD  skills  and  knowledge 
to  perform  specific  NBCD  jobs. 

•  NBCD  initial  skill  training  is  that  NBCD  training  undertaken 
by  each  Marine  subsequent  to  recruit  or  officer  acquisition 
training  to  initially  qualify  for  a  basic  5700  MOS  (5711  for 
enlisted,  5702  for  warrant  officer). 

•  Marines  making  a  lateral  move  into  the  5700  field  also  undergo 
specialized  skill  training. 

•  NBCD  skill  progression  training  is  that  training  received 
subsequent  to  initial  skill  training  which  provides  a  Marine 
with  additional  skills  and  knowledge  in  the  5700  field  to 
allow  proper  performance  at  a  higher  skill  level  or  in  a 
supervisory  position.  There  is  currently  no  course  beyond  the 
basic  NBC  OFF/EN  listed  in  the  USMC  school  catalogue. 

•  Functional  training  incorporates  the  specific  NBCD  skills  re¬ 
quired  by  unit  members  other  than  those  with  a  primary  5700 
MOS  so  they  can  perform,  on  an  additonal  duty  basis,  unit 
mission-oriented  NBCD  objectives  such  as  monitor/surveillance, 
decontamination,  control  and  assessment  operations,  as  well  as 
operate  NBC  control  centers  and  nuclear  detonation  (NUDET) 
observation  posts. 
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•  NBCD  team  training.  The  NBCD  teams  identified  in  table  2-7 
have  varying  training  goals  dependent  on  their  parent  organi¬ 
zation.  To  meet  these  goals,  different  programs  and  methods 
are  necessary;  additionally,  differing  tasks,  conditions, 
and  standards  may  apply. 


Table  2-7. 

Nuclear, 

Bi  ol ogical 

,  and  Chemical  Defense 

Teams 

LEVEL 

NUDET 

TEAMS 

MONITOR/ 

SURVEY 

TEAMS 

DECON 

TEAMS 

CONTROL 

CENTER 

TEAM 

CONTROL  & 
ASSESSMENT 
TEAMS 

NUDET 

TEAMS 

Company 

X 

Battal i on 

X 

X 

X 

X 

Regiment 

X 

X 

X 

X 

Division 

X* 

X* 

X* 

X 

X 

Squadron 

X 

X 

X 

X 

Group 

X 

X 

X 

X 

Wing 

X* 

X* 

X* 

X 

X 

FSSG 

X* 

X* 

X* 

X 

MAU 

MAB 

MAF 

Note: 

•Specialized  NBC  teams  located  at  Division,  Wing,  and  FSSG  headquarters 
provide  formal ly  trained  personnel  to  augment  subordinate  commands  as 
requ i red . 


Decontamination  teams  are  organized  at  the  following  specified 
levels  of  command:  battalion,  squadron,  and  FSSG.  It  is  de¬ 
sirable  tnat  all  members  of  these  teams  be  school -trai ned ;  but. 


as  a  minimum,  the  noncommissioned  officer  (NCO)  are  required 
to  be  so  trained.  Personnel  trained  in  decontamination  are 
required  to  be  able  to  accomplish  the  following  tasks: 

••  Perform  necessary  decontamination  of  supplies,  equipment, 
and  areas  for  which  they  are  responsible  in  the  performance 
of  their  primary  duties. 

••  Operate  and  maintain  assigned  decontami nation  equipment. 

••  Establish  and  operate  a  personnel  decontamination  station. 
••  Take  actions,  where  possible,  to  avoid  the  spread  of  con¬ 
tamination. 

These  decontamination  teams  are  required  to  be  school -trained 
either  at  the  command-sponsored  NBC  school  or  at  the  U.S.  Army 
Chemical  School. 

The  squadron  and  battalion  are  required  to  utilize  trained  de¬ 
contamination  team  personnel  on  an  additional  duty  basis  since 
complete  decontamination  is  conducted  only  if  time,  personnel 
resources,  and  mission  accomplishment  allow. 

The  division,  wing,  and  FSSG  decontamination  teams  consist  of 
personnel  trained  at  the  U.S.  Army  Chemical  School  who  are 
assigned  to  the  decontamination  team  on  a  full-time  basis. 

The  current  training  emphasizes  that  Marines  must  become 
acclimatized  to  wearing  protective  clothing  while  performing 
assigned  missions.  This  is  especially  true  for  decontamination 
teams  that  wear  impermeable  rubber  suits  during  operations. 

The  teams  are  required  to  learn  to  cope  with  the  physiological, 
psychological,  and  physical  stress  of  encapulation  in  NBC 
protective  clothing/  equipment.  Generally,  working  in  the 


heat  for  2  hours  a  day  for  7  days  will  permit  up  to  95  percent 
heat  accl imation. 

•  Special  NBCD  training  for  aircrews  requires  flying  (training) 
with  above-the-neck  equipment  every  6  months.  The  training 
philosophy  is  to  acclimate  aircrews  to  keep  going  until  crew 
day  is  reached. 

2.5  DEVELOPMENT  OF  DECONTAMINATION  AREAS 

2.5.1  Decontamination  agents. 

There  are  several  decontami nation  agents  being  developed  that  may  fill 
the  requirement  for  an  improved  non-caustic  agent  which  can  be  used  on 
items  of  equipment.  One  of  these  is  the  West  German  emulsion,  a  decon¬ 
tamination  agent  that  neutralizes  contaminants  and  leaves  no  toxic  residue. 
This  emulsion  is  a  standard  item  for  Federal  Republic  of  Germany  forces. 

It  has  been  tested  by  Dugway  Proving  Ground  and  appears  to  warrant  further 
investigation  by  the  Marine  Corps. 

The  Los  Alamos  Scientific  Laboratory  is  experimenting  with  the  use  of 
a  laser  to  decompose  organophosphorus  compounds;  however,  the  design  of  a 
decontamination  laser  capable  of  field  operations  has  not  been  undertaken 
at  this  time. 

An  experimental  method  of  decontamination  now  being  investigated  by 
MCUEC  is  the  corona  discharge  system  which  repels  biological  agents  and 
breaks  down  chemical  compounds  by  exposure  to  electrical  fields. 

Dual-purpose  decontamination  methods  currently  under  investigation 
and/or  development  are: 

•  ASH  (activated  solution  of  hypochlorite)  and  SLASH  (self- 
limiting  ASH)  solutions . 
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•  Steam/hot  water  decontamination  systems. 

•  Jet-exhaust  decontamination  systems. 

The  ASH  and  SLASH  systems  are  Naval  Research  Laboratory  (NRL)  develop¬ 
ments  while  the  steam,  hot  water,  and  jet  exhaust  systems  are  being  de¬ 
veloped  by  the  U.S.  Army  CSL.  In  addition,  a  Civilian  industry  is  also 
investigating  potential  new  agents  for  decontamination  which  could  fill 
the  need  for  a  universal  decontaminant  that  can  be  easily  fielded. 

2.5.2  Contamination  avoidance. 

Several  items  are  under  investigation  in  the  area  of  contamination 
avoidance,  those  which  have  been  tested  and  offer  some  promise  are  listed 
bel ow: 

•  The  Naval  Explosive  Ordnance  Disposal  Facility  (NAVEODFAC)  has 
conducted  experiments  into  the  use  of  sacrificial  coating  (de¬ 
veloped  by  a  contractor)  to  remove  agents  GD,  thickened  GD  (TGD), 

VX,  and  HD  from  painted  metal  surfaces.  Initial  results  indicate 
that  application  of  the  coating  greatly  reduces  the  vapor  concen¬ 
tration  immediately  for  all  agents  tested.  This  development  should 
be  further  investigated. 

•  Another  development  by  NAVEODFAC  which  appears  to  have  merit  and 
should  be  monitored,  is  the  use  of  thin  film  flakes  for  hazardous 
material  immobilization.  This  method  of  decontamination  (actually 
contamination  avoidance)  uses  a  thin  mat  of  ultrathin  polymer  film 
flakes  applied  on  a  surface  to  prevent  short-term  reaerosol ization 
of  toxic,  hazardous  particles.  Further  experimentation  is  required 
to  refine  the  concept,  but  it  appears  to  have  potential  to  rear-area 
installations,  particularly  airfields.  The  estimated  cost  of  this 
method  is  about  $300  per  hectare. 
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•  CSL,  the  U.S.  Army  Test  and  Evaluation  Command,  the  U.S.  Army  Avi¬ 
ation  Development  Test  Activity,  and  DPG,  have  conducted  tests  of 
polyurethane  (chemical  agent  resistant)  paint  (PUP).  These  tests 
have  shown  PUP  to  be  superior  to  alkyd  enamel  paint  in  the  area  of 
durability.  Generally,  after  decontamination,  PUP  retained  less 
chemical  agent  than  alkyd  paint. 

2.5.3  Decontamination  equipment. 

Decontamination  equipment  is  being  primarily  developed  by  CSL  for  all  the 
Services,  but  specific  requirements  are  being  investigated  by  the  individual 
Service. 

The  Marine  Corps,  through  MCDEC,  is  funding  development  of  a  decontamina¬ 
tion  systan  for  electronic  and  other  items  easily  damaged  by  decontaminants 
which  uses  hot  air  and  the  corona  discharge  principle.  There  is  also  another 
application  of  the  corona  discharge  which  includes  the  use  of  dust  that  may 
be  useful  as  a  method  of  personnel  decontamination. 

The  Navy-Marine  Corps  shower  unit  being  developed  at  the  U.S.  Navy  Civil 
Engineering  Laboratory,  Port  Hueneme.  California,  figure  2-6,  may  be  satis¬ 
factory,  as  a  part  of  the  decontamination  process  for  personnel. 


figure  2 - 6 .  Na vy  Ma r me  Corps  Laundry  and  Shower  Unit 


CSL  is  developing/evaluating  six  decontamination  items  as  the  Depart¬ 
ment  of  Defense  (DoD)  executive  agent  for  Joint-Service  NBCD  development. 

•  The  XM13  portable  decontamination  apparatus  is  being  designed 
to  dispense  standard  decontaminating  solution.  It  consists  of 
a  prefilled  decontaminating  agent  container,  a  manual  pump,  a 
hose,  two  wand  sections,  a  detachable  brush,  and  weighs  ap¬ 
proximately  60  pounds.  It  is  designed  to  be  vehicle-mounted, 
man-portable,  manually  operated,  and  easily  maintained.  It  is 
used  on  wheeled  and  tracked  vehicles,  construction  equipment, 
towed  and  self-propelled  artillery,  and  crew-served  weapons 
larger  than  60  caliber.  The  first  production  delivery  of  this 
item  (to  the  U.S.  Army)  is  projected  for  February  1983.  The 
projected  cost  per  unit  is  $130.  Figure  2-7  shows  a  prototype 
model . 

•  The  XM14,  truck-mounted,  PDDA  is  an  improvement  of  the  current 
M12A1  which  provides  permanent  mobility,  a  more  reliable  power 

source,  a  steam  cleaning  capability,  and  a  vehicle  wash/rinse 
rack.  This  apparatus  would  provide  vehicle-/equipment-intensive 
organizations  and  NBCD  units  with  mobile  decontamination 
assets.  The  Army's  Initial  Operating  Capability  (IOC)  date  is 
December  1984.  The  projected  cost  cannot  be  determined  since 
the  requirement  is  being  completely  revised.  Figure  2-8  shows 
this  projected  vehicle-mounted  decontamination  apparatus 
(VMDA). 

«  The  XM16  truck-mounted,  jet  exhaust,  decontamination  system 
consists  of  J60  jet  engine,  control  cab,  and  modular  control 
unit  mounted  on  a  turntable  at  the  rear  of  a  5-ton  truck.  A 
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two-compartment  fuel /smoke  (liquid)  tank  is  mounted  behind  the 
driver's  cab.  One  feasibility  model  has  been  developed  for 
testing  at  CSL  and  DPG;  however,  there  is  a  requirement  for 
live  agent  testing  of  decontamination  equipment  to  determine 
actual  effects  of  the  decontamination  system  on  items  of  equip¬ 
ment.  The  XM16  will  be  deployed  in  pairs  providing  a  high  ve¬ 
locity  stream  of  hot  exhaust  gases  to  the  contaminated  vehicle 
surface.  The  projected  IOC  is  January  1987.  Figure  2-9  presents 
the  feasibil i ty  model . 


Figure  2-9.  Jet-Exhaust  Decontamination  System 


•  The  personal  equipment  oecontaminat i on  system  (PEDS)  is  being 
developed  to  provide  clothing  decontamination  capabilities. 
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The  system  will  be  mounted  on  the  standard  l-*s  ton  trailer  and 
will  be  used  in  conjunction  with  other  personnel  decontamina¬ 
tion  systems  (that  is,  the  lightweight  decontamination  system 
(LDS)  and  M12A1  PDDA).  This  system  is  in  the  early  stages  of 
development.  The  draft  letter  of  agreement  (LOA)  states  that 
the  PEGS  will  decontaminate  all  clothing  and  equipment  of  10 
persons  within  30  minutes.  Cost  data  is  not  available  at  this 
stage  of  development. 

•  The  XM15  interior  surface  decontamination  system  (ISDS)  is 
being  developed  to  allow  vehicle  crew  members  to  decontaminate 
the  inside  of  vehicles,  vans,  aircraft,  and  shelters.  This 
system  will  utilize  the  hot-air  principle  and  has  an  IOC  of 
May  1987. 

•  The  XM17,  LDS/Norwegian  NBC  Sanator,  is  a  portable  (330  pounds), 
compact,  gasoline  driven  pump  and  water  heating  unit  which  can 
draw  water  from  any  source  and  deliver  it  at  controlled  temper¬ 
atures  up  to  120°C  and  pressures  up  to  100  pounds  per  square 
inch,  gage  (psig).  The  basic  unit  is  supplemented  by  a  145 
pound  accessory  kit  containing  hoses,  cleaning  jets,  and 
personnel  shower  hardware.  An  auxiliary  item  is  a  rubberized 
fabric,  self-supporting  collapsible  tank  that  holds  1,450 
gallons  of  water.  This  decontamination  device  is  currently 
being  tested/  evaluated  by  both  the  Army  and  Marine  Corps.  In 
November  1981,  FMF* ANT  conducted  an  independent  field  evalua¬ 
tion  of  the  XM17.  Preliminary  results  of  this  evaluation 
indicate  that  the  XM17  performance  was  acceptable.  A  detailed 
report  of  the  evaluation  is  being  prepared  by  FMFLANT  and  is 
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not  available  for  inclusion  in  this  report.  The  cost  per  unit 
is  $13,700  and  the  system  can  be  purchased  from  a  U.S.  company. 

The  XM17  is  shown  in  figure  2-10,  and  the  self-supporting  tank 
in  figure  2-11.  The  XM 1 7 1 s  lightweight  and  small  cubic  area 
make  it  an  ideal  system  for  Marine  combat  units.  It  is  easily 
man-portable  for  relatively  moderate  distances,  does  not  take 
up  much  shipping  space,  and  is  capable  of  displacing  contamina¬ 
tion  through  the  use  of  a  hot  water  wash  down. 

The  Marine  Corps  must  actively  follow  the  developments  in  decontamina¬ 
tion  to  ensure  that  all  requirements  are  met  and  that  the  most  modern 
technology  is  applied  to  meet  those  requirements. 

The  following  developmental  decontamination  systems  which  offer  the  most 
promise  to  fulfill  USMC  requirements  should  be  considered  for  procurement. 
These  items  are  recommended  for  the  MAGTF  decontamination  system  in  paragraph 
2.7. 

•  XM13,  portable  decontamination  apparatus,  is  slated  for  first  pro¬ 
duction  delivery  to  the  Army  in  February  1983.  This  item  is  recom 
mended  for  replacement  of  the  Mil,  and  should  be  allocated  one  per 
each  vehicle  larger  than  \  ton,  and  each  crew-served  weapon  larger 
than  60  caliber.  Aviation  squadrons  should  also  have  five  for  de¬ 
contamination  of  a/c  support  equipment. 

•  XM14,  vehicle-driven  decontamination  apparatus,  has  an  IOC  of 
December  1984.  This  vehicle  is  recommended  for  vehicle/heavy 
equipment  intensive,  aviation,  and  NBCD  units  as  a  replacement 
for  the  M12A1. 


•  XM15,  ISDS  has  an  IOC  of  May  1987  and  should  be  considered  for 


units  having  vehicles,  vans,  shelters,  aircraft,  and  other  equip¬ 
ment  that  have  interior  surfaces  sensitive  to  standard  decontam¬ 
inants. 

•  XM16,  truck-mounted,  jet-exhaust,  has  an  IOC  procurred  in  pairs 
for  vehicle/heavy  equipment  intensive,  aviation,  and  NBCD  units. 

•  The  PEDS  and  the  N/MC  shower  facility  development  should  be  closely 
monitored  to  determine  which  system,  or  combination  of  systems, 
best  satisfy  Marine  Corps  requirements.  The  selected  systems 
should  be  allocated  to  NBCD  units  and  engineer  organizations. 

•  XM17,  LDS,  is  an  off-the-shelf  item  which  can  be  procurred  from 

a  civilian  contractor.  This  system,  with  the  associated  collapsible 
tank,  should  replace  the  M12A1  in  every  organization  where  XM14 
and  XM16  systems  have  not  been  recommended.  Selected  units  have 
the  requirement  for  additional  XM17s. 

2.6  RECOMMENDED  DECONTAMINATION  SYSTEM  FOR  THE  MAGTF 

2.6.1  Overall  concept/doctrine. 

The  decontamination  doctrine  proposed  in  the  Concept  of  Operations 
study6  provides  an  improved  capability  for  the  MAGTF  and  remains  valid 
with  the  exception  that  the  requirement  for  battalion-sized  combat  units 
to  perform  complete  decontamination  should  be  revised. 

Combat  units  operating  in  proximity  to  the  enemy  will  not  be  able  to 
provide  personnel,  or  reduce  their  tactical  operations  enough  to  establish 
PDS  or  EDS.  The  same  applies  to  combat  support  units  engaged  with  the 
enemy.  These  units  would  probably  be  attacked  with  CB  agents;  combat 

6See  footnote  1,  page  2-1. 
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units  with  NP  agent,  combat  supports  units  with  P  and  NP.  Agents  used  in 
the  attacks  would  depend,  of  course,  upon  the  friendly  unit  situation  and 
mission.  Units  attacked  with  NP  agent  need  only  to  perform  emergency, 
partial,  and  limited  decontamination  to  survive  and  continue  their  mis¬ 
sion.  These  units  should  have  a  capability  to  perform  complete  decon¬ 
tamination,  but  doctrine  should  stress  that  it  is  the  exception  rather 
than  the  rule  for  combat  units  to  perform  their  own  complete  decontamina¬ 
tion.  Complete  decontamination  stations  should  be  established  towards  the 
rear  by  higher  headquarters  NBC  teams  augmented  by  personnel  from  the 
contaminated  unit  being  decontaminated. 

Combat  support  units  must  have  a  mobile  decontamination  system  capable 
of  complete  decontamination.  Armor  and  artillery  units  would  be  targeted 
for  P  agents  and  may  not  always  be  able  to  move  out  of  the  contamination 
or  may  not  be  spared  from  support  missions  long  enough  to  move  to  a  rear 
area  decontamination  station.  Therefore,  they  must  have  an  organic, 
complete  decontamination  capability  that  can  move  with  them. 

Selected  combat  support/service  support  units  that  are  equipment  in¬ 
tensive  must  have  sufficient  assets  to  perform  complete  decontamination 
operations.  Examples  of  such  units  are: 

t  Artillery  battalions 

•  Tank  battalions 

•  Assault  amphibian  battalions 

•  Engineer  battalions 

•  Motor  transport  units 

•  Marine  air  base  squadrons 

Division,  wing,  and  FSSG  headquarters  will  be  responsible  for  estab¬ 
lishing  PDSs  and  EUSs  to  provide  the  primary  complete  decontamination 
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capability  for  their  organizations.  These  stations  will  be  operated  by 
the  NBCD  units  augmented,  as  required,  by  combat  support/service  support, 
and  the  contaminated  units. 

Personnel  decontamination  stations  (PDS)  would  not  be  required  for 
combat  units  since,  generally,  they  would  be  contaminated  by  NP  agent. 
The  U.S.  Army  has  recently  recognized  this  and  removed  the  PDS  from  the 
battalions  and  located  them  at  the  brigade  level.  The  data  in  the  Dugway 
report  supports  such  a  reduction  of  decontamination  capabilities  at  the 
battalion  level. 

Aircraft  squadrons  must  have  the  capability  of  complete  decontamina¬ 
tion;  however,  helicopter.  Harrier,  and  observation  squadrons  all  of  which 
operate  from  forward  airfields  would  not  need  the  large  mobile  decon¬ 
tamination  apparatus.  These  squadrons  should  have  the  lightweight  decon¬ 
tamination  apparatus.  Wing  support  squadrons  and  aircraft  squadrons  that 
operate  from  fixed  installations  must  have  sufficient  assets  of  large, 
mobile  equipment  to  perform  complete  decontamination.  For  these  units,  a 
combination  of  LDS,  VMDA,  and  jet  exhaust  systems  should  be  considered 
because  of  the  differences  in  organization  and  mission. 

Combat  service  support  units  must  be  capable  of  emergency,  partial, 
limited  and  complete  decontamination.  Specific  requirements  for  equipment 
to  support  complete  decontamination  are  dependent  on  the  individual  unit's 
mission.  For  example,  motor  transport  units  should  have  VMDAs  and  jet 
exhaust  systems,  while  supply  units  need  the  VMDA  and  LDA. 

2.6.2  Individual  decontamination  system. 

The  individual  Marine  is  responsible  for  emergency  decontamination  of 
exposed  skin  and  the  partial  decontamination  of  his  clothing,  equipment, 
and  personal  weapon.  To  accomplish  these  two  types  of  decontamination, 
the  Marine  must  use  the  M13  and  M258  decontamination  kits. 
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The  M13  kit  includes  a  bag  containing  a  powdered  decontaminant  which 
is  to  be  used  on  the  face  and  on  clothing,  equipment,  and  personal  weapons 


to  reduce  the  chemical  hazard. 

The  M258  and  M258A1  kits  contain  liquid  solutions  or  wet  towel ettes 
for  decontamination  of  exposed  skin  (except  the  face).  This  kit  will 
decontaminate  both  nerve  and  blister  agents. 

Individual  nuclear  decontamination  procedures  require  physical  removal 
of  radioactive  material  from  the  skin,  clothing,  equipment,  position,  and 
food  as  stated  in  paragraph  3  of  the  NBC  Concept  of  Operations  study. 
Biological  agent  decontamination  includes  delousing  procedures,  insect 
repellents,  washing  (person,  clothing,  equipment,  and  personal  weapons), 
and  accepted  preventive  medicine  practices. 

There  is  a  requirement  for  larger,  dry  decontamination  mitts  to  re¬ 
place  the  bags  currently  in  the  M13  kit.  The  current  bags  do  not  provide 
enough  powder  to  thoroughly  decontaminate  clothing,  equipment,  and  per¬ 
sonal/crew  served  weapons. 

2.6.3  Combat/combat  support  decontamination  system. 

The  combat/combat  support  decontamination  system  consists  of  the  NBCD 
organization  at  the  battalion  level.  Each  battalion  has  one  enlisted  NBC 
specialist  authorized  on  the  T/0  who  provides  for  the  training  of  decon¬ 
tamination  teams,  and  for  maintenance  of  the  decontamination  equipment. 
Combat  battalions  will  train  one  six-man  decontamination  team  to  operate,  as 
an  additional  duty,  an  LDS.  It  must  be  understood  that  activation  of  the 
decontamination  team  at  this  level  is  not  a  normal  occurrence,  but  it  is 
the  exception  since  doctrine  prescribes  that  complete  decontamination  oper¬ 
ations  occur  in  relatively  clean  areas  located  to  the  rear  of  the  MBA. 


Battalion  NBC  decontamination  teams  will  remain  "trained"  as  an  addi¬ 
tional  duty.  However,  the  requirement  for  these  decontamination  teams  to 
wear  the  rubberized  protective  clothing  should  be  discontinued  and  the 
following  TAM  items  should  be  deleted  from  the  table  of  equipment. 

•  C2030--boots,  protective,  M2A1. 

•  C2038— cover,  cooling,  gas  mask  hood. 

•  C2040--cover,  footwear. 

•  C2050-- coveral Is,  M3. 

•  C2160 — gloves,  M4. 

•  C2230--maintenance  kit,  protective  clothing. 

•  C2310 — suit,  cooling. 

Equipment  required  for  combat/combat  support  battalions  include: 

•  XM13,  portable  decontamination  apparatus  for  each  crew- 
served  weapon  larger  than  60  caliber,  and  each  assigned- 
vehicle. 

•  XM17,  LOS. 

•  XM14,  VMDA,  for  units  that  are  vehicle-/equipment- 

intensive. 

t  XM16,  jet-exhaust  system,  for  vehicle-intensive  units. 

•  XM15,  ISDS  for  self-propelled  artillery,  tank,  and  as¬ 
sault  amphibian  units. 

These  units  should  have  the  XM13,  XM14,  and,  in  some  cases,  the  XM16 
decontamination  systems  as  T/E  items. 

The  division  and  wing  NBCD  teams  have  trained  specialists  and  special¬ 
ized  equipment  (such  as  the  M12A1  and  its  proposed  replacements,  the  XM14, 
VMDA,  LDS,  and  the  XM16,  jet-exhaust  system)  to  perform  complete  decontami 
nation  operations  for  contaminated,  subordinate,  combat  and  combat  support 


units.  The  division  and  wing  engineer  units  will  provide  personnel  and 
earth  moving  equipment  to  assist  contaminated  and  NBCD  units  in  large  area 
decontamination. 

Equipment  decontamination  stations  (EDSs)  will  be  established  by  NBCD 
units  at  the  division,  wing,  FSS6,  and  other  designated  combat  support  and 
combat  service  support  units. 

2.6.4  Combat  service  support  (CSS)  decontamination. 

The  CSS  decontamination  system  consists  of  personnel  (in  operational 
and  NBCD  units),  and  equipment.  Each  battalion  T/0  has  a  trained  NBC 
specialist.  Since  CSS  units  are  equipment/material  intensive  and  cannot 
easily  move  out  of  contamination,  each  battalion  must  be  capable  of  com¬ 
plete  decontamination,  and  have  a  six-person  decontamination  team  trained 
as  an  additional  duty. 

CSS  battalions  are  currently  authorized  Mil  and  M12A1  decontamination 
apparatus,  and  should  have  a  combination  of  replacement  items  (XM13,  XM14, 
XM15,  XM16,  XM17,  and  the  Navy/Marine  Corps  shower/ laundry  facility 
(N/MCS))  based  on  their  mission  and  concept  of  operations. 

The  FSSG  headquarters  are  authorized  the  NBC  specialists  to  operate 
three  decontamination  teams.  These  teams  are  equipped  with  the  Mil  and 
M12A1  decontamination  apparatus  which  should  be  replaced  by  the  XM13, 
XM14,  XM16,  and  XM17.  The  teams  also  require  the  XM15,  N/MCS,  sacrifical 
coating  (SC),  thin  film  flakes  (TFF),  corona  discharge  (CD),  and  laser  (L) 
items  when  they  are  fielded. 

2.6.5  Aviation  unit  decontamination  system. 

Marine  Corps  aviation  presents  a  unique  decontamination  problem  be¬ 
cause  advance  expeditionary  airfields  (EAFs)  will  become  primary  targets 
for  P  and  M  agents.  Since  few  suitable  airfields  will  be  located  within 
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the  AOA,  aviation  units  will  be  unable  to  move,  once  contaminated,  and 
will  require  complete  decontamination  capability.  Each  squadron  must  have 
this  capability. 

Aircraft  and  control  squadrons  will  have  one  NBC  specialist  assigned 
by  T/0.  These  units  will  also  train  a  six-person  decontamination  team 
capable  of  operating  the  LDS  allocated  to  each  squadron. 

Marine  air  base  squadrons  (MABS)  and  headquarters  and  maintenance 
squadrons  (H&MS)  will  also  have  an  NBC  specialist  assigned  and  will  train 
two  six-person  decontamination  teams  for  operating  the  LDS  and  VMDA. 
These  teams  will  also  be  able  to  use  the  SC,  TFF,  and  corona  discharge 
techniques  of  decontamination  when  they  are  fielded. 

The  wing  engineer  (WES)  and  Marine  wing  service  group  headquarters 
squadrons,  will  also  each  have  a  trained  NBC  specialist  and  two  decon¬ 
tamination  teams  which  will  operate,  as  additional  duty,  the  XM14,  and 
XM16.  The  WES  must  also  provide,  upon  request,  personnel  and  earth  moving 
heavy  equipment  for  large  area  decontamination. 

A  major  consideration  for  aviation  should  be  contamination  avoidance 
actions,  such  as  covering  the  cockpit  area  and  the  intake  ducts.  If 
possible,  overhead  cover  should  be  provided  for  each  aircraft  to  prevent 
agent  contamination.  The  concept  of  SC  may  provide  an  inexpensive 
method  to  cover  the  majority  of  the  aircraft  with  a  coating  that  is  easily 
removed  when  contaminated. 

The  concept  of  TFF  immobilization  appears  to  have  merit  as  a  means  of 
covering  contaminated  runways  and  taxi  areas.  If  this  method  proves  out, 
it  would  greatly  reduce  the  decontamination  needed  to  make  undercarriages, 
wheel  wells,  tires,  ammunition  access  hatches,  weapons  stations,  and  so 
forth,  clean  for  continued  operations  in  a  toxic  environment. 
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The  recommendations  proposed  for  the  MAGTF  decontamination  system 
provide  the  basis  for  a  Marine  Corps-wide  system.  This  system  is  summarized 
in  table  2-8. 

2.7  DECONTAMINATION  SYSTEM  REQUIREMENTS 

2.7.1  Decontamination  equipment  requirements. 

The  equipment  required  to  implement  and  support  the  decontamination  sys¬ 
tem  which  has  been  recommended  in  paragraph  2.6  is  presented  in  tabular  form 
in  table  2-9.  This  includes  current  standard  items  as  well  as  developmental 
items  which  should  be  available  in  the  near  future.  In  addition  some  con¬ 
ceptual  items  are  listed  for  longer  term  procurement  actions. 

2.7.2  Decontamination  system  personnel  requirements. 

The  proposed  decontamination  system  will  require  additional  personnel 
in  the  maintenance,  motor  transport,  (35)  and  jet-exhaust  decontamination 
operator,  NBC  (57),  OccFlds. 

There  are  no  changes  to  the  NBC  personnel  billets  proposed  in  the  NBC 
Concept  of  Operations  study.  The  requirements  for  primary  and  additional 
duty  t. i lets  will  not  change  as  a  result  of  this  study  analysis;  however, 
the  study  team  believes  that  after  extensive  field  evaluations  there  may 
be  a  requirement  for  adjustment  of  the  number  of  billets  in  the  NBC  units. 

The  new  personnel  requirements  include  maintenance  personnel  for  both 
the  XM14,  and  the  XM16  decontamination  systems.  Additionally,  the  XM16  will 
require  a  dedicated,  formally-trained  operator.  The  estimated  cost  per  new 
billet  is  $13,000  per  year.  The  proposed  number  of  new  personnel  is  shown 
in  table  2-10. 
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Table  2-8.  The  MAGTF  Decontamination  System 
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Table  2*9.  Propoed  Decontamination  Equipment  Allocation  (Continued) 


(2)  1  per  crew  served  weapon/vehicle,  5  per  squadron 

(3)  Replacement  for  Mil 

(4)  Replacements  for  M12A1 

(5)  System  not  defined  so  quantity  cannot  be  recommended 


2.7.3  Decontamination  system  team  training  requirements. 

Decontamination  teams  should  be  school -trained  at  either  the  U.S.  Army 
Chemical  School  or  command-sponsored  NBC  schools.  The  command-sponsored 
NBC  schools  should  train  personnel  who  are  assigned  to  decontamination 
teams  as  an  additional  duty.  All  members  of  the  division,  wing,  and  FSSG 
NBC  units  should  be  trained  at  the  U.S.  Army  Chemical  School. 

The  additional  billets  proposed  in  paragraph  2.7.2  require  school 
training.  Operators  of  the  XM16  also  should  be  trained  at  the  U.S.  Army 
Chemical  School.  It  is  estimated  that  this  training  would  last  6  weeks. 

The  estimated  cost  per  individual,  in  FY82  dollars  would  be  $8.30  per  diem 
a  day  (quarters  and  messing  available),  $400  transportation  from  Camp 
Lejeune,  and  $800  transportation  from  San  Diego/Camp  Pendelton. 

XM-16  maintenance  personnel  should  be  trained  at  the  Motor  Transport 
School  at  Camp  Johnson,  North  Carolina.  The  cost  of  per  diem  would  also  be 
$8.30  a  day,  and  the  transportation  from  Camp  Pendelton  to  Camp  Johnson 
would  be  approximately  $800.  The  existing  motor  transport  maintenance 
course  a  (10-week  course)  should  be  used  for  this  requirement. 

The  NBC  specialist  assigned  as  the  operator  of  either  the  XM14  or  XM16 
should  be  responsible  for  maintenance  of  the  NBC  components  of  those  systems. 

Commanders  should  ensure  that  decontamination  teams  are  exercised  and 
that  NBC  play  is  integrated  into  a  unit's  field  training.  This  training 
should  be  conducted  to  acquaint  all  personnel  with  emergency,  partial,  and 
limited  decontamination  procedures,  as  well  as  prepare  the  teams  for  com¬ 
plete  decontamination  operations. 

2.8  SUMMARY 

The  requirements  for  a  Marine  Corps  decontamination  system  have  been 
proposed  in  this  chapter.  This  systan  includes  current,  developmental,  and 


conceptual  items  of  equipment,  (shown  in  table  2-9),  additional  personnel, 
(table  2-10),  and  increased  training  requirements. 

The  doctrine  proposed  in  the  NBC  Concepts  of  Operation  study  remains 
valid,  except  that  combat  units  normally  will  not  perform  complete  decontami¬ 
nation.  However,  they  will  have  the  equipment  and  personnel  trained  as  an 
additional  duty,  to  perform  such  decontamination  in  exceptional  situations. 

The  reduction  in  contamination  persistency,  as  stated  in  the  Dugway 
Proving  Ground  report,  influenced  the  study  team  in  the  selection  of  the 
proposed  decontamination  system.  The  proposed  recommendations,  as  shown 
in  table  2-11,  provide  elements  of  the  MAGTF  with  the  decontamination  cap¬ 
ability  to  survive  and  continue  their  assigned  mission  on  the  integrated 
battlefield . 

However,  there  will  be  times  in  a  combat  situation  when  individuals  and 
units  will  be  forced  to  remain  in  an  NBC-contaminated  environment  for  pro¬ 
longed  periods.  In  those  cases  when  the  proposed  decontamination  system  is 
neither  possible  nor  practicable,  a  method  of  CP  is  required.  Chapter  3, 
this  volume,  discusses  the  CP  that  provides  a  protective  environment  in 
which  (1)  individuals  can  carry  out  tactical  functions  efficiently  without 
the  encumbrance  of  individual  chemical  and  biological  protective  equipment; 
(2)  individuals  can  find  relief  from  wearing  individual  protective  equipment 
and  can  eat,  sleep,  and  perform  personal  hygiene;  and  (3)  which  can  be 
used  as  a  clean  area  for  key  personnel  in  case  of  a  chemical  attack. 
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Table  2-11.  Recommended  Decontamination  System  Program 


I 

I  I 


I 

I 


I  I 


C  *»—  cn  OJ  Q)  %A  03 

OJ  ro  C  a  i-  C^Otl 

H  >  -t-  (T5  o  c  a>  o  C  r— 

CL  03  •  c  O  V  O  Q)  O  T  (O  • 

•r~  (U*r-rOB  UO  J  •  3  S- 

3  +J|-  «  •  QJ  >»  &.  CO  L*a  (O 

CTO-Q  i-  CO  *f-  03  DO  f-  QJ  •»-  aj 

LU  C  (T3K-tO-0'DD.r-V>  Q-  >  >> 


L. 

.i  a>  •— 

It-  */>  *—  Q.  10 

O)  QJ  t-  -X  QJ  3  L- 

cafl)ta)CoTJ'o 
Q.  O  O)  c  o  QJ 
I  .CO  *♦-  !*  O  O  >  >, 
QJ-r-OO  E  !/>•“••- 

*—  03  *  a>  x  s-  m  “O  t- 

>  -O  t  00  T-  ID  -r-  QJ  rH  C  a J 

03  J —  “U  "U  CL  *A-r  Q. 


QJ  I  O 

O  O  CJ  OJ  I  CO 

C  r-  CO  QJ  4->  Z 

fQ  I  Z  *>  S-  03 

Cl  r—  t-  "O  *» 

QJ  QJ  •»  03  -X  (U  QJ  C  i — 
■Pl/)«/»EO)-CWfOO 
Ci.^'r(D^LEO 
•r-^(DCj(DDEr 
03  O  QJ  •*“  S-OOU 
z  o  ^  e  > —  <+-  u  o  oo 


*c 

0) 

I  C 

QJ  .C  *r— 
u  r-  +->  m 
O' —  ■»—  +J 
5-  —  5  C 
CL  £  O 
QJ  U 

OJ  i/l  CJ)  I 
ui  aj  c  •+- 
c  t  n3  ^ 

•r-  3  SZ  OJ 

au  u  ai 


-x  t. 

Qj  O  • 
QJ  +->  QJ 
i  fO  in 
t-  L- 
X  QJ  3 
•r—  Cl  O 
oo  O  U 


i 

QJ 

QJ  U 
O 
03  t- 

•r-  Q.  U) 

4-J  QJ 
•*“>&- 
C  OJ  3 

c  -o 


U  r-  T3  ft) 

HCO  W  C  P 

<  Z  fD  (D  P 

CSJ  03 

rH  C  -  *  _Q 

H  Z  O  -X  to 

4->  *r-  C  3  >, 

C  t-  </)  QJ  O  t- 

QJ  QJ  *r->  4->  •»—  0/ 

E  M-  >  _Q 

Q.  «/)•»—  "  *r-  r— 

•*-  C  *a  E  -C  *r-  i/l 

3  03  03  Qu  40  C 

CT  S-  O  QJ  E  t-  O 

UJ  >—  +J  +J  03  03  -r- 


I 

QJ 

I  4-> 

c  c 

QJ  .r- 

Q.  03  • 

O  E  QJ 

QJ  -X  U 
U  U  •- 
C  3  JC 
03  U  QJ 
C  > 
QJ 

4->  QJ  t- 
C  C  QJ 
—  O  Q. 
03 

E  -  QJ 
U  U 
QJ  O  C 
C  P  OJ 

o  <c  c 


TJ 

c 

C 

i  E 

03 

03 

U  O 

QJ  t- 

*■ 

rH 

rH 

S_ 

c  t- 

<c 

< 

o 

O  QJ 

C\l 

<X 

<\J 

l.  171  U  01 

rH 

Q 

rH 

Q.  C 

QJ  C 

z 

Z 

z 

■  r— 

L-  r- 

> 

T3  .c 

o> 

l/> 

Q) 

QJ 

QJ  4-> 

-  C 

c 

U 

^r 

4-> 

*->  o 

>,  a> 

o 

03 

rH 

QJ 

03  r— 

t- 

•r* 

r- — 

z 

r— 

•r*  u 

-*->  -h 

r— 

Q.5< 

QJ 

u 

C  03 

03 

QJ 

O 

O  QJ 

OJ  -Q 

OC 

JO 

</>  > 

E 

•H 

tO  .r~ 

c  o 

03 

•  r— 

r— t 

03  4-> 

•r-  u 

-Q 

C\j 

5 

QJ 

U  v£> 

03  rH  . 
r-  X  -»-> 
CL  X  «/> 
QJ  3 
QC  XI  03 
<*->  C 
.  -f-  X 

ro  |  0) 


Specific  equipment  recommendations  were  previously  shown  in  table  2-9. 


Table  2-11.  Recommended  Decontamination  System  Program  (Continued) 


Specific  equipment  recommendations  were  previously  shown  in  table  2*9. 
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MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES  FOR 
DECONTAMINATION  AND  COLLECTIVE  PROTECTION 


CHAPTER  3.  COLLECTIVE  PROTECTION  SYSTEM  REQUIREMENTS 

3.1  INTRODUCTION 

3.1.1  Background. 

Chemical  weapons  can  be  employed  by  an  enemy  in  support  of  all  levels  of 
command,  and  in  concert  with  nuclear  and/or  conventional  fire  support  measures. 
This  broad  employment  of  chemical  weapons  would  place  the  maximum  chemical 
warfare  (CW)  burden  on  Marines  by  causing  significant  casualties  and  neutral¬ 
izing  selected  targets,  inhibiting  or  denying  unrestricted  use  of  key  terrain, 
and  by  delaying  and  disrupting  the  commitment  of  reserves.  Combat  effective¬ 
ness  is  further  degraded  by  the  use  of  chemical  weapons  by  forcing  Marines  to 
operate  for  prolonged  periods  in  debilitating  protective  equipment.  Soviet/ 
Warsaw  Pact  (WP)  tactics  stress  the  offense  by  featuring  mass,  momentum,  and 
continuous  land  battle  tactics.  Chanical  agent  use  is  designed  to  reduce 
personnel  strength  and  speed  of  movement,  and  to  alter  the  direction  of  the 
attack.  This  would  be  done  by  employing  chemical  munitions  (to  include  air- 
delivered  CW  agents)  against  personnel  and  materiel  during  the  critical  as¬ 
sault  phase  of  amphibious  operations  to  cause  maximum  disruption  and  chaos. 

The  chemical  munitions  could  also  be  employed  against  the  key  avenues  of 
approach  of  lead  assault  battalions  in  the  FBH  to  reduce  their  momentum. 

The  NBC  Defense  Readiness  study,  previously  cited  in  chapter  2  (page  2-1), 
describes  in  great  detail  the  threats  nuclear,  biological,  and  chemical  (NBC) 
weapons  and  their  doctrinal  enployment  as  just  summarized.  The  study  further 
identified  requirements  for  some  form  of  collective  protection  (CP)  for  the 
Marine  air  ground  task  force  (MAGTF).  There  is  no  question  that  essential 


functional  facilities  such  as  those  housing  command  and  control  operations, 
communications,  extensive  medical  treatment,  and  so  forth,  must  use  some  form 
of  CP.  However,  it  is  vitally  important  that  considerable  thought  be  given 
to,  and  great  care  taken  in,  the  selection  of  facilities  to  be  used  as  rest, 
survival,  and  combat  related  functional  shelters. 

The  Marine  commander's  problem  is  to  develop  a  policy  that  will  provide 
a  judicious  balancing  of  the  divergent  requirements  involved;  namely,  the  im¬ 
portance  of  protecting  personnel  and  materiel  against  contamination,  and 
of  pursuing  the  mission.  Commanders  at  all  levels  are  responsible  for 
making  this  policy  decision;  therefore,  they  must  be  prepared  to  cope  with 
the  burdens  imposed  by  an  NBC  environment. 

Combat  forces  operating  astride  the  main  enemy  avenues  of  approach  will 
be  likely  targets  for  nonpersistent  (NP)  chemical  agents.  Combat  forces  on 
the  flanks  of  attacking  enemy  forces  will  be  targeted  for  persistent  (P) 
chanical  strikes  (see  figure  2-1,  page  2-3,  for  a  schematic  of  the  integrated 
battlefield).  Artillery  units  and  other  forces  in  the  regimental  and  division 
rear  areas  will  be  prime  targets  for  nuclear  and  for  both  P  and  NP  chemical 
attacks.  Logistic  support  areas  (LSAs)  and  aviation  installations  may  be  hit 
with  a  combination  of  all  NBC  weapons--the  battlefield  will  be  lethal  and 
contaminated  ("dirty").  NBC  protective  equipment  and  measures  will  be  essen¬ 
tial  in  order  to  continue  mission  operation. 

The  basic  principle  for  mission  accomplishment  on  the  integrated  battle¬ 
field  will  be  one  of  survive  to  operate  (STO)  as  specified  in  Concepts  of 
Operation  for  NBC  Defense  (NBCD)  in  the  Midrange  (cited  on  page  2-2).  Combat 
forces  can  achieve  STO  by  wearing  specific  levels  of  protective  material  as 
detailed  by  the  mission-oriented  protective  posture  (MOPP).  This  posture 
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provides  the  individual  Marine  with  the  necessary  means  of  continuing  the 
mission  in  an  NBC  environment.  However,  this  implies  that  encapsulation  for 
all  Marines  will  be  of  paramount  importance  because  of  the  potentially  dis¬ 
astrous  results  of  chemical  agent  attack  and  undesirable  effects  from  the 
nerve-agent  antidote  that  must  be  taken  after  exposure.  Presently,  prevention 
of  exposure  is  what  all  Marines  must  practice  until  a  better  prophylaxis  for 
nerve-agent  poisoning  is  available.  This  means  that  aircrews  and  pilots 
have  to  accomplish  their  mission  in  a  contaminated  environment  while  wear¬ 
ing  protective  ensembles;  it  also  means  that  ground  forces  must  fight  in 
protective  ensembles  in  a  like  environment.  This  must  be  a  matter  of  policy 
and  not  choice  if  the  MAGTF  is  to  survive  and  continue  operations  within 
the  force  beachhead  (FBH)  or  during  subsequent  operations  ashore. 

3.1.2  Mission-oriented  protective  posture. 

Marines  fighting  on  the  integrated  battlefield  must  be  told  what  level 
of  protection  (MOPP)  they  should  assume  when  exposed  to  an  NBC  environment. 

The  MOPP  level  will  rely  on  intelligence  sources  which  predict  the  probability 
of  enemy  NBC  weapon  emeployment.  This  transition  can  be  readily  shown  as 
the  risk  level  (probability  of  enemy  employment)  rises;  the  MOPP  level  must 
then  rise  accordingly,  as  shown  in  figure  3-1.  Of  course,  the  converse  to 
the  situation  applies  as  well. 


MOPP  Level 


Figure  3-1.  MOPP  Level  versus  Risk  Level 
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These  MOPP  levels  are  in  two  categories,  unit  nuclear  protection  and 
chemical/biological  (CB)  protection.  The  latter,  an  individual  means  of 
protection,  produces  heat  stress  problems  over  time.  However,  as  the  sit¬ 
uation  and  mission  permit,  these  problems  can  be  compensated  for  by  using 
some  form  of  CP.  Both  of  these  categories  are  described  in  the  following 
subparagraphs. 

3. 1.2.1  Unit  nuclear-defensive  posture  (NDP).  Units  will  assume  a 
nuclear-defensive  posture  (NDP)  when  the  threat  indicates  that  nuclear 
warfare  will  be  initiated.  The  three  categories  of  NDP  are  shown  in  table 
3-1. 


Table  3-1.  Categories  of  Nuclear  Defensive  Posture 
NDP 

Level  Action 

1  Disperse  units  or  stay  close  to  enemy. 

Turn  off  and  disconnect  antennae  on 
radios  and  other  electronic  equipment 
in  redundant  roles.  Continue  normal 
mission. 

2  Maintain  dispersion  or  continue  to  stay 

adjacent  to  enemy  (SATE).  Prepare  per¬ 
sonnel  and  equipment  shelters.  Prepare 
to  occupy  shelters  on  short  notice. 

Turn  off  and  disconnect  antennae  on  ra¬ 
dios  and  other  electonic  equipment  on 
all  nonmission  essential  nets.  Put  can¬ 
vas  top  back  on  vehicles. 

3  Put  equipment,  vehicles,  and  supplies  in 

defilade  positions  or  shelters.  Occupy 
bunkers,  fighting  holes,  or  tanks  in 
defilade  positions.  Close  aircraft  can¬ 
opies/doors  and  cover  engine  inlet/ex¬ 
haust  ducts.  Button  up  tanks/landing 
vehicle  track  (LVT).  Turn  off  and  dis¬ 
connect  antennae  on  all  but  essential 
radios  and  other  electronic  equipment. 


During  a  nuclear  attack,  unit  protection  consists  of  taking  cover,  assuming 
M0PP3,  and  suspending  activities  until  initial  nuclear  effects  are  over. 
After  the  initial  effects  are  over,  commands  must  immediately  determine  both 
the  existence  of  fallout  and  the  contamination  pattern  which  will  be  formed. 
They  must  make  predictions  to  accomplish  the  following: 

•  Warn  or  alert  subordinate  units  and  personnel  to  expect 
radiological  contamination. 

•  Aid  in  tactical  planning. 

•  Form  a  basis  for  radiological  survey  planning. 

3. 1.2.2  Chemical  protection. 

Chemical  protection  for  units  consists  of  the  commander's  establishment 
of  MOPP  levels,  establishment  of  contamination  avoidance  criteria,  and  util¬ 
ization  of  collective  protection  equipment  (CPE).  This  protection  is  also 
viable  against  biological  warfare  (BW)  if  the  BW  agents  are  detected  early 
enough. 

The  wearing  of  chemical  protective  clothing  and  the  carrying  of  NBCD 
equipment  will  be  directed  by  the  senior  operational  headquarters  and  will 
be  based  on  the  threat  analysis  or  upon  initiation  of  CW.  Once  the  wearing 
of  protective  clothing  has  been  directed,  it  will  become  the  standard  field 
uniform  for  troops  in  the  command.  Tables  3-2  and  3-3  depict  MOPP  levels  as 
described  in  the  Concept  of  Operations  for  NBC  Defense  (NBCD)  in  the  Midrange 

Division  and  wing  commanders  will  direct  minimum  MOPP  levels  of  their 
subordinate  units.  Subordinate  commanders  at  the  battalion/squadron  level 
may,  before  the  start  of  a  mission,  direct  that  this  level  of  protection  be 
increased,  decreased,  or  varied  among  individiuals  or  elements  within  the 
unit  according  to  their  evaluation  of  the  current  situation  and  operational 
limitation.  The  subordinate  commanders  must  realize  that  as  the  temperature 
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Table  3-2.  MOPP  Levels  Before  Chemical  Attack. 


MOPP  Overgarment  Overboots  Mask  with  Hood  Gloves 


1 

Worn  open  or 
closed,  based 
on  temperature 

Carried 

Carried 

Carried 

2 

Same  as  M0PP1 

Worn 

Carried 

Carried 

3 

Same  as  M0PP1 

Worn 

Worn,  hood  open 
or  closed  based 
on  temperature 

Carried 

4 

Worn  closed 

Worn 

Worn,  hood 
closed 

Worn 

CR1 

Open  or  off 
based  on  mis- 

Off 

Mask  worn, 
hood  off 

Off 

sion  and  prox¬ 
imity  to  enemy 


CR--Commander ' s  Risk.  The  commander,  based  upon  proximity  of  enemy  forces, 
situation,  and  indication  of  possible  use  of  NP  agents,  will  determine,  by 
consulting  with  the  unit  NBCD  specialist,  when  to  utilize  this  decreased 
level  of  protection. 


Table  3-3.  MOPP  Levels  After  Chemical  Attack 


Current  MOPP  Item  already  worn  What  needs  to  be 

put  on  (in  order) 


1 

Overgarment 

1.  Mask  with  hood 

2.  Gloves 

3.  Zip  overgarment 
hood 

4.  Overboots 

2 

Overgrment  and 

1.  Mask  with  hood 

overboots 

2.  Gloves 

3.  Zip  overgarment 

and  hoed 

3 

Overgarment,  over- 

1.  Gloves 

boots,  and  mask 

2.  Zip  overgarment 

with  hood 

and  hood 

and  work  rate  increase,  the  level  of  individual  protection  must  be  re¬ 
duced,  and  work  pace  options  must  be  taken;  they  must  also  accept  the 
possibility  of  greater  numbers  of  heat  casualties.  The  effects  over  time 
of  remaining  in  an  environment  contaminated  with  P,  also  referred  to  as 
long  term  degradation  due  to  encapsulation  (M0PP4),  are  shown  in  table 
3-4.  Commanders  will  have  to  determine  how  long  Marines  can  remain  en¬ 
capsulated.  Table  3-4  provides  a  guide  for  commanders  to  plan  on  longer 
times  to  accomplish  specific  functions  while  in  M0PP4  versus  doing  the 
same  task  without  protective  clothing.  The  amount  of  degradation  in  unit 
effectiveness  from  heat  stress  caused  by  wearing  CW  protective  clothing  is 
a  function  of  several  variables.  Among  these  are  (1)  the  type  and  com¬ 
binations  of  environmental  and  protective  ensemble  worn,  (2)  the  environ¬ 
mental  conditions  prevailing  at  any  given  time,  (3)  the  duration  during 
which  a  specific  ensemble  is  worn,  (4)  the  level  of  labor  or  activity 
sustained  during  the  time  a  specific  ensemble  is  worn,  (5)  the  physical 
state  of  the  personnel  at  the  time  the  CW  ensemble  is  donned,  and  (6)  the 
degree  to  which  the  unit  is  trained  in  wearing  protective  clothing.* 

A  passive  means  of  protection  is  contamination  avoidance.  Contami¬ 
nation  is  avoided  by  covering  personnel,  equipment,  and  supplies  prior  to 
being  attacked  by  NBC  weapons;  or,  subsequent  to  an  attack,  bypassing, 
whenever  possible,  contaminated  areas.  Contamination  avoidance  by  cover¬ 
ing  is  a  critical  requirement  for  aviation  units.  They  must  ensure  that 
aircraft  (cockpit  and  engine/exhaust  duct  areas  especially),  electronic 
equipment,  and  maintenance  areas  are  free  of  contamination  by  liquid  agents 

^Technical  Report  No.  313,  The  Effect  of  Chemical  Protective  Clothing 
and  Equipment  on  Combat  Efficiency^  Army  Materiel  Systems  Analysis 
Activity  (AMSAA),  Aberdeen  Proving  Ground,  Maryland,  November  1981, 
UNCLASSIFIED. 
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PERFORMANCE  DEGRADATION  DATA  FOR  SPECIFIED  UNITS  IN  A  CW  ENVIRONMENT  (Cont'd) 


Assuming  nnrnel  duty  uni  for*  and  relatively  Ideal  conditions  of  dayl moderate  weather,  trained  trocps,  etc.  (unless  otherwise  specified) 


TABLE  3-4  EXPLANATORY  NOTES 


1.  Time  for  the  fire  mission  refers  to  the  time  elapsed  between  the 
moment  the  battery  receives  the  fire  mission  until  the  rounds  have 
been  fired.  Does  not  Include  time  of  flight. 

2.  Emergency  site  occupation  is  a  physical  move  of  about  500  meters 
performed  under  emergency  conditions.  Times  given  refer  to  the  time 
elapsed  between  the  moment  the  lead  vehicle  has  entered  the  new  site 
until  the  unit  is  able  to  commence  operations. 

3.  Deliberate  site  occupation  is  a  physical  move  of  about  7km  performed 
under  tactical  conditions.  Times  given  refers  to  the  time  elapsed 
between  the  moment  the  lead  vehicle  has  entered  the  next  site  until 
the  unit  is  able  to  commence  operations. 

4.  Emergency  site  displacement  is  a  physical  move  of  about  500  meters 
performed  under  emergency  conditions.  Times  given  refer  to  the  time 
elapsed  between  the  moment  the  order  to  move  is  given  until  the 
first  vehicle  has  entered  the  new  site  and  include  movement  time. 

5.  Deliberate  site  displacement  is  a  physical  move  of  about  7km  per¬ 
formed  under  tactical  conditions.  Times  given  are  the  same  as 
explanatory  note  3. 

6.  Unit  operates  with  OH-58,  UH-1,  and  AH-1S  aircraft.  Unit  will  also 
have  UH-60  and  EH-1H  aircraft  which  are  treated  separately  with 
respect  to  maintenance. 

7.  For  UH-1,  0H-58,  and  AH-1S. 

8.  Total  down  time  of  72  hours  with  more  than  one  mechanic  working. 
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EXPLANATORY  NOTES  (Cont'd) 


9.  Consists  of  3  platoons  of  3  squads  each.  Squads  use  one  Ml 1 3  (APC) 

+  1.5-ton  trailer;  8  men. 

10.  Knock  down  banks,  grades,  add  gravel,  etc. 

11.  Mlnamally  operational  medical  company  clearing  station  Includes  a 
receiving  and  disposition  area,  emergency  treatment  area,  one  OR, 
CMS,  laboratory.  X-ray,  and  one  ward. 

12.  Open  area  means  flat  ground  that  does  not  require  further  prepara¬ 
tion. 

13.  Wooded  area  means  light  underbrush  that  must  be  cleared  but  trees  do 
not  have  to  be  removed.  Times  do  not  include  that  required  for  cam¬ 
ouflage,  or  Installing  stoves  and  flooring. 

14.  If  areas  not  previously  reconnoi tered ,  add  0.5-1  hour  to  times. 

15.  Shorter  time  based  on  moderate  workload;  longer  time  (computed) 
based  on  heavy  workload.  (Applies  to  all  time  ranges  given). 

16.  Add  25-30%  more  time  for  those  poritons  of  operations  conducted  at 
night. 
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3.1.3  Need  for  collective  protection. 


In  order  to  continue  sustained  operations  on  the  integrated  battle¬ 
field,  there  is  a  need  for  some  form  of  unit  CP.  Marines  cannot  operate 
indefinitely  in  chemical -protective  equipment  (MOPP).  Unit  chemical 
protection  will  include  utilization  of  CP  equipment  (CPE)  in  shelters, 
buildings,  temporary  structures,  and  selected  combat  vehicles  as  well  as 
provision  of  overhead  protection  of  equipment,  supplies,  and  personnel 
from  liquid  agent  attacks.  CPE  is  required  for  those  units  that  must 
remain  in  contaminated  areas,  and  in  those  fixed  installations  such  as 
airfields  and  logistical  support  areas  which  are  prime  P  agent  targets. 

The  purpose  of  CP  is  to  provide  a  protective  environment  in  which  (1) 
individuals  can  carry  out  tactical  functions  efficiently  without  the 
encumbrance  of  individual  chemical  and  biological  protective  equipment; 

(2)  individuals  can  find  relief  from  wearing  individual  protective  equip¬ 
ment,  and  can  eat,  sleep,  and  perform  personal  hygiene;  and  (3)  a  clean 
area  is  provided  for  key  personnel  in  case  of  chemical  attack.  Typical 
tactical  situations  requiring  CP  are  found  in  command  posts,  communica¬ 
tions  centers,  fire-control  stations,  missile-control  complexes,  medical 
and  hospital  complexes,  and  rest-and-rel ief  stations. 

It  may  be  necessary  also  to  provide  protection  for  certain  tactical 
equipment.  The  complexity  and  possible  vulnerability  of  electronic  equip¬ 
ment  may  make  the  equipment  itself  the  prime  target  of  an  attack.  The 
potential  corrosive  action  of  smoke  and  other  common  agents,  or  the  employment 
of  antimateriel  agents  could  render  the  equipment  inoperable  or  cause  it 
to  mal function. 


3.1.4  Special  considerations  for  amphibious  operations. 

As  stated  in  LFM-01,  amphibious  assault  is  characterized  by  the  build¬ 
up  of  combat  power  ashore  from  an  initial  zero  capability  to  full,  coor¬ 
dinated  striking  power.  The  success  of  such  an  endeavor  is  dependent  on 
an  uninterrupted  flow  of  men  and  equipment  in  accordance  with  the  landing 
schedule.  Once  initiated,  assault  must  be  relentlessly  pursued. 

Planning  to  cover  the  eventuality  of  an  enemy  NBC  attack  during  the 
critical  ship-to-shore  phase  requires  the  following  actions  to  ensure  com¬ 
pliance  with  the  landing  schedule: 

•  Full  MOPP  posture  for  tactical  air  (particularly  AV-8  and 
0V-10  crews),  helicopter,  and  seaborne  personnel  must  be 
maintained  if  previous  enemy  chemical  agent  use  is  ascertained 
or  if  intelligence  indicates  enemy  intent  to  use  chemical 
agents. 

•  Medication  to  minimize  motion  sickness  of  embarked  assault 
personnel  in  full  MOPP  posture.  Motion  sickness  to  masked 
personnel  presents  potentially  hazardous  risks. 

The  situation  faced  by  Marines  during  amphibious  operations  is  unique 
in  that  they  must  establish  an  initial  "toe-hold"  against  defending  enemy 
forces  capable  of  short-notice  reinforcement.  From  this  initial,  con¬ 
trolled  piece  of  terrain,  however  restrictive  it  may  be,  the  Marines  must 
continue  the  initiative  in  order  to  expand  the  force  beachhead  line  (FBHL) 
inland  so  that  follow-on  forces  can  come  ashore  and  increase  the  friendly 
firepower  capability.  As  this  is  being  accomplished,  all  Marine  forces 
remain  within  enemy  mortar,  artillery,  and  rocket  range  for  a  considerable 
period  of  time.  During  this  time,  Marines  are  continuously  at  risk  to 
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enemy  surface-to-surface  delivered  chemical  munitions.  In  such  an  environ¬ 
ment,  M0PP4  level  will  be  required  for  prolonged  periods  of  time.  There¬ 
fore,  even  during  the  initial  stages  of  the  amphibious  assault,  some  form 
of  CPE  must  be  available  in  order  to  sustain  operations  and  continue  the 
mission.  Due  to  the  concentration  of  units  in  the  FBH  and  the  quantity  of 
NBC  weapons  that  threat  forces  can  employ,  some  units  will  become  contami¬ 
nated  regardless  of  efforts  to  limit  contamination. 

This  necessitates  a  requirement  f some  type  of  CP  that  will  allow 
personnel  to  conduct  necessary  functions  in  a  protected,  nontoxic  environ¬ 
ment,  without  utilizing  individual  protective  ensembles  during  and  after 
release  of  CW  or  BW  agents.  CP  is  required  because  use  of  individual, 
protective  equipment  hampers  many  work  functions  and  because  the  persis¬ 
tency  of  some  agents  may  be  greater  than  the  time  span  an  individual  is 
capable  of  functioning  effectively  in  the  individual  protective  ensemble. 

In  typical  wing/squadron  operations,  once  the  air  unit  moves  to  land- 
based  operations,  it  may  have  to  continue  operations  in  a  high  CW  threat 
area.  If  the  operational  area  (AO)  becomes  contaminated,  the  air  unit 
most  likely  will  continue  operations  from  the  same  location  within  the 
contaminated  area.  According  to  the  mission  requirements,  most  work  func¬ 
tions  will  be  accomplished  by  personnel  wearing  individual  protective  en¬ 
sembles.  However,  collective  protection  should  be  used  by  wing/squadron 
for  essentially  three  different  purposes  and  which  are  described  as  follows 
•  "Functional"  shelters  will  be  used  wherever  necessary  to 
provide  a  nonrestr icted  environment  for  certain  critical  work 
functions  (command  post,  communications,  crew  alert,  and  so 
forth).  This  is  a  minimum  ingress/egress  facility. 


•  "Rest"  shelters  will  be  used  to  provide  a  place  for  personnel 
(aircraft  maintenance,  security  police,  disaster  control,  and 
so  forth)  returning  from  duties  in  a  chemical  biological  en¬ 
vironment,  to  attend  to  their  personal  needs  (eat,  drink, 
sleep).  This  is  a  maximum  ingress/egress  facility. 

•  "Survival"  shelters  will  be  used  for  other  personnel  solely  to 
keep  them  alive.  This  is  also  a  minimum  ingress/egress 
facility. 

For  the  remainder  of  the  MAGTF,  some  CP,  to  a  certain  degree,  will  be 
required  in  order  that  the  following  functions  can  be  performed  in  the 
contaminated  environment  previously  described: 

•  Combat  service  support 

••  C3 

••  Maintenance 

••  Medical /dental  facilities 

••  Health  and  comfort  facilities 

•  Combat  support  units 

r3 

••  C 

••  Combat  vehicle  systems 

••  Health  and  comfort  facilities 

•  Combat  units 

§•  Health  and  comfort  facilities 

In  the  remaining  sections  of  this  chapter,  the  above  requirements  will 
be  addressed  in  more  detail  and  presented  with  justifying  experiential 
analysis.  An  operational  concept  for  collective  protection  and  require¬ 
ments  to  implement  the  concept  will  be  delineated. 
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3.2  COLLECTIVE  PROTECTION 


3.2.1  CP  systems. 

As  stated  in  the  introduction,  individual  protection  against  chemical 
and  biological  hazards  consists  essentially  of  wearing  protective  clothing 
and  equipment.  However,  these  items  cannot  be  worn  indefinitely.  If  they 
desire,  the  threat  forces  will  be  able  to  subject  an  area  occupied  by 
friendly  forces  to  a  hazardous  concentration  of  chemical  agent  for  a 
prolonged  period.  Therefore,  it  is  necessary  to  be  able  to  provide  some 
means  of  CP  against  chemical  hazards  to  permit  personnel  to  take  care  of 
their  personal  needs  and  to  continue  their  various  field  activities 
The  purpose  of  CP  is  to  assist  in  alleviating  the  strains  of  prolonged 
NBC  operations  on  the  battlefield.  Everyday  functions,  such  as  shaving, 
eating,  and  sleeping  will  be  difficult  for  personnel  in  their  individual 
protective  equipment.  Full  individual  protective  equipment  (mask  and  pro¬ 
tective  clothing)  will  produce  physiological  and  psychological  strains  on 
personnel.  These  strains,  in  conjunction  with  heat  loading  of  the  body, 
may  seriously  degrade  a  unit's  combat  effectiveness.  To  prevent  this  loss 
of  combat  effectiveness,  an  NBC-free  atmosphere  may  be  necessary  to  allow 
personnel  to  rest  and  relax.  Therefore,  CP  must  provide  a  protective  en¬ 
vironment  which  meets  the  following  requirements: 

$  Where  individuals  can  carry  out  those  military  functions  that 
cannot  be  done  efficiently  with  the  encumbrance  of  individual 
protective  equipment. 

•  Where  individuals  can  find  relief  from  wearing  individual 
protective  equipment,  and  where  they  can  eat,  and  perform 
personal  hygiene. 


•  Which  can  be  used  as  a  safe  area  for  key  personnel  in  case  of 
CB  attacks. 

The  United  States  currently  utilizes  the  following  two  types  of  collecti 
protection  as  follows: 

•  The  first  type  of  CP  includes  a  positive  pressure  system.  This 
system  is  essentially  the  protection  of  an  enclosed  area 
against  hazardous  concentrations  of  airborne  agents.  The 
enclosure  may  be  a  building,  an  underground  shelter,  a  port¬ 
able  shelter,  a  van,  or  a  vehicle.  CP  is  generally  achieved 
by  pressurizing  the  enclosure  with  air  that  has  been  filtered, 
or  otherwise  treated  to  remove  airborne  contaminants.  Pres¬ 
surization  of  the  enclosure  precludes  the  penetration  of 
outside  airborne  contamination  through  leakage  sources.  Air 
purification  is  normally  achieved  by  forcing  the  contaminated 
air  through  particulate  and  gas  filters.  Entry  and  exit  of 
the  protected  enclosure  is  accomplished  by  the  use  of  an 
airlock-type  protective  entrance. 

•  The  second  type  of  CP  consists  of  the  ventilated  face-piece 
method  of  protection  which  supplies  filtered  air  to  individual 
protective  masks,  and  relieves  the  individual  of  the  normal 
breathing  resistance  found  in  conventional  protective  masks 
and  filters.  This  type  of  CP  is  normally  used  in  combat 
vehicles  for  the  protection  of  crewmembers  or  to  provide 
protection  to  a  small  number  of  patients  (six  persons)  at  a 
medical  facility. 
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The  various  types  of  CP  that  can  provide  the  required  protective  en¬ 
vironment  can  be  categorized  as  follows: 

•  Collective  protection  shelters  (CPS) 

•  Modular  collective  protection  equipment  (MCPE) 

t  Collective  protection  equipment  (CPE)  for  combat  vehicle 
systems 

•  Special  collective  protection 

CPSs  are  shelters  that  exclude  chemical  agents  (normally  by  the  posi¬ 
tive  pressure  method)  so  as  to  provide  rest  and  relief  for  personnel  who 
must  hold  specific,  limited  areas  of  critical  terrain,  and  for  operations 
of  command,  communications,  and  other  important  facilities.  The  CPE  is 
designed  to  provide  protection  to  crew  members  and  individual  passengers 
on  select  vehicles  and  can  be  either  positive  pressure,  ventilated  face- 
piece  or  a  combination  of  the  two.  The  modular  collective  protection, 
(MCP),  is  essentially  protection  of  vans  (for  example,  those  used  for  air 
defense,  communications,  data  processing,  and  fire  direction)  converted 
into  collective  protection  shelters  by  adding  modular  filter,  pressure, 
and  air-lock  kits.  And  finally,  special  collective  protection  is  designed 
for  combat  service  support  units  which  do  not  move  frequently,  but  instead 
usually  operate  from  shelters.  It  serves  the  same  function  as  modular 
systems  but  is  more  difficult  to  set  up,  or  take  down  and  move. 

3.2.2  CP  shelters. 

CP  shelters  are  basically  classified  as  ventilated  or  unventilated, 
either  of  which  can  be  permanent  or  improvised.  Portable  CP  equipment 
systems  are  used  by  command,  communications,  and  other  vital  functional 
elements.  A  protective  shelter  is  any  enclosure  that  protects  the  occu- 


pants  from  the  hazards  of  NBC  contaminants  in  vapor,  aerosol,  or  particle 
form. 

•  Ventilated  shelters.  This  type  of  shelter  is  equipped  with 
gas-particulate  filter  units  and  airlock  entrances  and  exits. 

A  filter  unit  pumps  filtered  air  into  the  shelter  providing 
agent-free  air  and  building  up  a  positive  pressure  within  the 
shelter.  This  type  of  shelter  can  be  provided  by  using 
bunkers,  pillboxes,  armored  personnel  carriers,  or  various 
types  of  portable  CP  shelters. 

•  Unventilated  shelters.  This  type  of  shelter  is  based  on  the 
concept  of  trapping  uncontaminated  air  within  the  enclosure 
before  the  atmosphere  becomes  contaminated.  The  shelter  must 
be  airtight  and  all  openings  must  be  sealed  as  long  as  the 
hazard  exits.  Calculated  stay  time  for  shelter  occupants 
(before  the  air  becomes  stagnant)  varies  with  several  factors. 

t  Permanent  shelters.  This  type  of  shelter  is  constructed  by  or 
with  the  assistance  of  engineer  personnel  according  to  pre¬ 
scribed  standards,  usually  for  specially  designated  installa¬ 
tions  in  areas  where  conditions  are  relatively  static. 

•  Improvised  shelters.  This  type  of  shelter  is  constructed  by 
the  using  unit  from  available  material.  These  materials  may 
range  from  nothing  more  than  logs  and  dirt  to  lumber  and 
bricks,  and  might  be  used  to  build  a  new  shelter  or  convert  an 
existing  structure  into  a  shelter.  Using  units  may  request 
assistance  from  available  engineer  units. 


•  Portable  CPE  systems.  These  include  the  M14  CPE  to  be  used 
with  the  M291A2  and  M820  expandable  van  trucks,  the  M10  CPE  to 


be  used  with  the  battery  control  center  of  a  HAWK  missile 
battery,  and  the  M51  positive  pressure  CP  shelter.  The  M51 
includes  a  protective  entrance  that  allows  contamination-free 
entrance  and  exit  when  proper  procedures  are  used,  and  it  is 
collapsible  to  permit  stowing.  Additional  tentage  would  be 
required  in  order  to  provide  overhead  cover  for  dressing  and 
undressing,  and  to  maintain  light  discipline  for  24-hour 
operations. 

3.2.3  Location  and  design  of  CP  shelters. 

CP  shelters  are  located,  if  possible,  as  follows: 

•  Where  they  are  readily  accessible  to  personnel  who  may  need  to 
reach  shelter  quickly. 

•  Where  they  provide  protection  against  high  explosives  as  well 
as  CB  agents. 

•  Where  high  concentrations  of  chemical  agents  are  not  likely  to 
accumulate. 

•  On  well-drained,  firm  soil. 

•  Underground  and  well  camouflaged. 

Shelters  are  designed  as  follows: 

•  To  eliminate  drafts  and  prevent  seepage  of  chemical  agents. 

•  So  that  they  are  covered  with  at  least  one  meter  of  earth  or 
sandbags,  if  underground.  If  the  shelter  is  above  ground  all 
joints  and  cracks  should  be  sealed  and  floors  should  be  made 
ai  rtight. 


•  With  openings  around  piping,  conduits,  ventilators,  or  chim¬ 
neys  stopped  up  or  altered  so  that  they  can  be  closed. 

•  So  that  the  structure  also  offers  maximum  resistance  to  high 
explosive  blast  and  missile  penetration. 

•  With  an  entrance  airlock  and  an  emergency  exit. 

•  With  space  provided  for  lights,  water,  first  aid  kit  or  equip¬ 
ment,  shaving  facilities,  and  latrine  (or  outside  latrine). 

•  With  provision  for  communications  to  the  outside. 

•  So  that  they  are  airtight  or  can  maintain  a  positive  pressure 
in  the  shelter. 

•  So  that  personnel  can  decontaminate  themselves,  if  necessary, 
before  entering  the  shelter  proper. 

3.2.3. 1  Construction  characteristics. 

It  is  anticipated  that  an  integrated  battlefield  situation  precludes 
the  Marine  Air  Ground  Task  Forces  (MAGTFs)  digging  an  underground  shelter, 
and  that  construction  of  a  complete  above-ground  shelter  may  not  be  feasi¬ 
ble,  especially  in  a  mobile  environment.  Instead,  MAGTFs  must  modify  any 
existing  structures  or  utilize  authorized  equipment  to  provide  CP.  An 
improvised  shelter  should  be  constructed  as  strongly  as  possible  to  pro¬ 
vide  bomb  and  blast  resistance  as  well  as  NBC  protection.  Structures 
considered  suitable  for  the  integration  of  NBC  protection  include  for  the 
integration  of  NBC  protection  include  buildings,  (factories,  hospitals, 
and  dwellings)  tunnels,  caves,  basements/cellars,  and  bunkers. 

Construction  characteristics  of  both  the  unventilated  and  ventilated 
structures  are  discussed  below: 

3. 2. 3. 2  The  unventilated  shelter.  This  shelter  consists  of  an  en¬ 
trance,  airlocks,  main  shelter  room,  and  an  emergency  exit. 


•  Entrance.  The  entrance  must  provide  protection  against  rup¬ 
ture  of  the  airlock  entry  doors.  This  may  be  accomplished  by 
building  the  entrance  with  three  90-degree  turns  (see  figure 
3-2)  or  with  three  baffle  walls  (see  figure  3-3). 

•  Airlocks.  In  an  unventilated  system,  airlocks  serve  as  pro¬ 
tective  barriers  against  penetration  of  NBC  agents.  A  double 
airlock  system  should  be  provided  to  ensure  maximum  protec¬ 
tion.  Airlocks  should  never  be  considered  suitable  to  allow 
entry  and  exit  once  an  NBC  environment  is  established. 

•  Main  shelter  room. 

•  Emergency  exit.  An  emergency  exit  must  be  provided  should  the 
primary  entrance  become  damaged. 

3. 2. 3. 3  The  ventilated  shelter.  This  shelter  utilizes  an  interior 
over-pressure  to  prevent  NBC-agent  penetration.  Gas-particulate  filter 
units  provide  air  that  is  free  of  NBC  agents  for  ventilation  and  pres¬ 
surization.  Existing  facilities  need  not  be  completely  airtight,  but  must 
be  sealed  to  allow  pressurization  with  the  rated  filter  output.  Figure 
3-3  shows  an  improvised  ventilated  shelter.  This  shelter  consists  of: 

•  Main  shelter  room.  The  use  of  air  control  devices  allow  for 
controlled  leakage  and  maintenance  of  a  positive  pressure 
inside  the  main  shelter  room. 

•  Airlocks.  The  airlocks  also  must  have  air  control  devices  to 
maintain  pressurization  and  prevent  contamination  when  per¬ 
sonnel  enter  or  exit  the  shelter. 

•  Entrance.  Entrance  requirements  for  the  ventilated  shelter 
are  the  same  as  for  unventilated  systems. 


•  Emergency  exit.  Emergency  exit  requirements  are  the  same  as 
for  the  unventilated  shelter. 

3.2.4  CP  for  armored  vehicles. 

The  armed  services  are  reviewing  their  requirements  for  CP  systems  for 
the  armored  vehicles  as  a  result  of  Congressional  direction  to  the  U.S. 
Army.  Those  of  interest  to  the  MC  are  shown  in  table  3-5.  The  following 
CP  systems  are  being  considered: 

•  Positive  pressure 

•  Ventilated  facepiece 

•  Hybrid 

•  Total 

A  brief  explanation  of  these  four  systems  is  provided  in  the  following 
paragraphs,  and  an  example  of  their  application  is  shown  in  figure  3-4. 

3. 2. 4.1  Positive  pressure  system.  This  system  is  designed  to  provide 
a  clean  environment  within  which  personnel  can  operate  free  of  any  encum¬ 
brances  such  as  protective  masks  and  protective  clothing.  Prime  concerns 
in  a  positive  pressure  system  are  the  maintenance  of  a  positive  pressure 
and  a  clean  environment  within  the  weapon  system  of  interest.  Detection 
and  decontamination  of  NBC  contamination  are  important  in  this  system. 
Detection  of  contamination  outside  of  the  positive  pressure  system  will 
warn  occupants  to  remain  within  and  look  for  another  location  should  exit 
of  the  vehicle  be  necessary.  If  exit  is  required  in  a  contaminated  area, 
appropriate  protection  must  be  worn.  As  for  decontamination,  require¬ 
ments  are  non-existent  as  long  as  the  integrity  of  the  system  is  main¬ 
tained.  However,  should  hatches/doors  be  opened  in  a  contaminated  en¬ 
vironment,  then  a  risk  of  contaminating  the  inside  of  the  vehicle  is 
incurred.  Determination  of  this  interior  contamination  must  be  made, 


Table  3-5.  NBC  Protection  Systems  and  Vehicles 


Vehicle 

Individual 

Protection 

Ventilated 

Facepiece 

Positive 

Pressure 

Hybrid 

Total 

Landing  vehicle  tracked 
(LVT7A) 

X 

X 

X 

Tanks  (M551,  M48,  M60, 
and  XM1) 

X 

X 

XM1  MKI 

Mobile  Protected 

Weapons  System  (MPWS) 

X 

X 

X 

Self-propelled  artillery 
howitzers  (M109  and  MHO) 

X 

X 

M109  nuclear  shop  van 

X 

X 

X 

General  support  rocket 
system  (GSRS) 

X 

X 

Forward  area  alerting 
radar  (FAAR) 

X 

X 

X 

X 

AN/TSQ-73 

X 

X 

X 

Hawk/I-Hawk  (vans) 

1 ight  anti-aircraft 
missile  (LAAM) 

X 

X 

X 

M578  recovery  vehicle 
(light) 

X 

X 

M88/M88A1  recovery  vehicle 

X 

X 

Tacf i re 

X 

X 

X 

Combat  support  vehicle 
(CSV) 

X 

Universal  engineer 
tractor  (UET) 

X 

X 

Tri-tac,  S280  shelters 

X 

X 

X 

Tactical  satelite  commu¬ 
nication  shelter,  S250 
and  S280 

X 

X 

X 

Other  S250  and  S280 
shelters  (TCC,  TRC, 

TSQ,  SB) 

X 

X 

X 
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POSITIVE  PRESSURE  VENTILATED  FACEPIECE 


Finure  3-4.  NBC  Protection  Systems  for  Combat  Vehicles 


and--if  contamination  exi sts--extensive  decontamination  must  be  done  prior 
to  reuse  of  the  positive  pressure  system,  or  individual  protection  must 
be  relied  upon,  or  time  must  be  allotted  to  purge  the  contamination  (if 
in  vapor  form).  If  positive  pressure  systems  are  to  be  effective  in  an  NBC 
environment,  doctrine  must  demand  that  mounted  personnel  operate  totally 
from  within  weapons  systems  having  the  positive  pressure.  Such  weapons 
systems  would  be  those  that  have  relatively  static  missions,  wherein 
personnel  remain  for  extensive  periods  of  time,  and  for  which  rapid 
entry/exit  is  not  critical. 

3. 2. 4. 2  Ventilated  facepiece  system.  This  system  provides  forced  air, 
which  has  been  circulated  through  a  gas-particulate  filter  unit,  to  a 
number  of  outlets.  Personnel  can  connect  their  protective  masks  to  these 
outlets  via  a  tube  with  a  quick  connect/disconnect  feature.  This  system 
permits  the  user  to  have  some  flexibilty  at  his  position  on  the  vehicle, 
and  at  the  same  time  eliminates  any  breathing  resistance  encountered  with 
the  individual  mask.  If  the  individual  needs  to  leave  his  position,  the 
quick  disconnect  hose  can  be  attached  to  a  separate  filter  canister.  The 
ventilated  facepiece  system  requires  that  the  individual  wear  his  chemical 
protective  ensemble  for  whole  body  protection.  Implicit  here  is  that 
decontamination  of  the  interior  of  the  vehicle  during  mission  performance 
is  not  a  concern.  Indeed,  detection  of  contamination  areas  outside  of  the 
vehicle  is  not  a  concern;  however,  should  the  vehicle  be  exposed  to  con¬ 
tamination,  it  must  be  decontaminated  thoroughly  prior  to  being  taken  to  a 
"clean"  area--such  as  a  depot--otherwi se,  the  vehicle  could  serve  as  a 
source  of  contamination.  Personal  decontamination  must  also  be  con¬ 
sidered.  Liquid  chemical  contamination  will  penetrate  or  degrade  the 
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protective  ensemble  and  vapors  from  the  contamination  provide  a  res¬ 
piratory  hazard.  In  terms  of  operations,  the  ventilated  facepiece  system 
allows  the  crew  members  and  passengers  to  perform  their  missions  (as 
defined  within  current  U.S.  tactics  and  doctrine)  with  armored  fighting 
vehicles  that  require  mobility,  maneuverability,  and  flexibility  of  op¬ 
timum  operation. 

3.2.4. 3  Hybrid  system.  The  hybrid  system  combines  both  the  positive 
pressure  and  ventilated  facepiece  systems  in  one.  The  positive  pressure 
portion  of  the  system  provides  protection  until  the  vehicle  seal  is  bro¬ 
ken,  due  to  required  entry/exit  or  any  other  reason.  At  that  time  the 
ventilated  facepiece  portion  of  the  system  becomes  the  primary  collective 
means  of  protection.  Application  of  the  hybrid  system  provides  extensive 
protection  in  that  it  allows  a  transition  from  positive  pressure  to  ven¬ 
tilated  facepiece.  Detection  of  contamination  is  significant  only  if  the 
integrity  of  the  positive  pressure  system  has  not  been  compromised.  How¬ 
ever,  once  it  is  componni sed ,  the  positive  pressure  system  cannot  be  used 
again  until  the  vehcile  interior  is  determined  to  be  clean  or  has  been 
thoroughly  decontaminated.  Therefore,  the  personnel  in  the  vehicle  must 
rely  on  ventilated  facepieces  and  individual  protection  systems  in  order 
to  continue  operations. 

3. 2. 4. 4  Total  system.  This  system  provides  for  an  environmental  con¬ 
trol  unit  (that  is,  air  conditioning)  along  with  the  positive  pressure  of 
the  hybrid  systems.  The  system  is  designed  so  that  the  environmental  con¬ 
trol  unit  normal ly  receives  ait  that  has  been  filtered  for  NBC  contami¬ 
nation.  Environmental  control  units  are  usually  found  with  weapons  systems 
that  have  temperature  sensitive  components  requiring  a  certain  temperature 


range  for  proper  operation.  Operational  situations  for  the  total  system 
in  an  NBC  environment  are  similar  to  those  posited  for  the  positive  pres¬ 
sure  systems--once  contamination  has  occurred.  The  interior  of  the  ve¬ 
hicle  must  be  decontaminated,  or  the  air  must  be  purged  (vaporous  con¬ 
tamination),  otherwise,  individual  protection  must  be  relied  upon;  also, 
detection  of  contamination  outside  of  the  vehicle  is  important. 

3.2.5  Current  U.S.  CP  equipment.  Currently,  there  is  a  limited 
amount  of  CP  equipment  available  to  United  States  military  forces.  The  CP 
items  available  include  the  M6,  M6A1  300  cubic  feet  per  minute  (CFM), 
gas-particulate  filter  unit  (GPFU);  the  M8A3,  12  CFM  GPFU  for  combat 
vehicles;  the  M7A1,  6  persons,  12  CFM,  GPFU;  the  M14  GPFU;  and  the 
M13,  gas-particulate  filter  unit  for  armored  vehicles.  The  Services  have 
other  equipment  for  field  operations  as  well  as  items  to  convert  existing 
facilities  to  CP  shelters.  Table  3-6  lists  current  United  States  CP 
equipment.  This  U.S.  CPE  was  evaluated  for  USMC  use  as  well  as  allied  CPE 
from  data  collected  during  a  visit  to  Europe  concerning  CPE  utilized  by 
various  United  States  allies  in  Europe  and  Israel.  A  total  of  16  items  of 
allied  CPE  was  reviewed  and  evaluated  for  this  study  (details  of  these 
items  were  provided  in  the  first  interim  report);  however,  none  were 
found  which  meet  USMC  needs  better  than  U.S.  CPE. 

3.3  CURRENT  CP  CAPABILITIES  OF  A  MAGTF 

3.3.1  Current  CP  inventory 

A  review  of  the  USMC  table  of  authorized  materiel  (TAM),  indicates 
that  there  is  a  severely  limited  amount  of  CPE  available  to  the  MAGTF. 
The  items  authorized  are  shown  on  table  3-7. 


Table  3-7.  USMC  Collective  Protection  Equipment 


1  tern 

Cost 

A 1 1  oca  t ion 

[  Cube/Weight 

Power  Source 

Remarks 

M6/MM1  <ja  $  par¬ 
ticulate  filter 
unit  (GPru) 

1302.00 

None  listed* 

37/ 70S 

1 HP  gasol  ine 

engine 

For  use  with  field  shelters.  Provides 
300  cubic  feet  per  minute  (CFM)  of 
f i 1  ter ed  air. 

M8AJ  GPfU 

1202.00 

1  per  MAO  tank 

Considered 
subcomponent 
of  tank 

Vehicle  power. 

24  V 

4  crew  positions;  provides  filtered  air 
to  ventilated  face  masks  {M?5  protec¬ 
tive  mask).  Provides  1?  CFM. 

Mi  I/Ml  ’A!  GPFIJ 

2 200. 00 

1 

1  per  M60  tank 
and  IVTP; 

Cons idered 
subcomponent 
of  vehicle 

Veh ic le  power , 

24  V 

b  f.re w  positions  vice  4.  Operation 

I  identir.il  to  M^Al.  t'serj  rn  L  V  T  r>  ’  an  : 

1  M60  tank.  Provides  12  CfM. 

•Hit  Mo  (,1'FU  is  listed  in  the  item  data  file  (IDF)  >s  heinq  combat  essential  but  an  allocation  for  units  not  shorn'. 


The  TAM,  revision  number  5,  was  reviewed  to  find  any  materials  that 
could  be  used  for  CP,  although  they  were  not  intended  for  that  purpose. 
There  are  no  items  listed  in  the  TAM  that  meet  this  requirement  without 
modification.  However,  items  such  as  electronic  maintenance  shelters  and 
snops,  TOW  and  DRAGON  maintenance  vans,  radar  vans,  and  air  conditioning 
units  may  be  compatible  with  MCPE  being  developed.  It  was  the  limited 
amount  of  CPE  authorized,  as  well  as  the  vague  doctrine  and  guidance  on 
its  use,  that  led  to  the  assessment  of  marginal  for  this  NBCD  area  in  the 
NBCD  readiness  report  (cited  on  page  2-15). 

3.3.2  The  shelter  system.  In  assessing  USMC  capabilities  for  CP  for 
this  study,  the  Marine  Corps  Expeditionary  Shelter  System  (MCESS)  was 
evaluated.  The  MCESS  contains  three  large  shelters  which  have  a  total  of 
five  configurations;  four  small  shelters  which  include  one  knock-down,  two 
electromagnetic  interference  shieldings,  and  a  rigid  mode;  and  a  joining 
corridor.  There  are  also  three  small  shelter  complexing  kits  designed  to 
provide  weatherproof  seals  when  shelters  are  joined  together.  Table  3-8 
shows  the  areas  of  the  MCESS  that  may  impact  on  CP  adaptability.  The 


Table  3-8.  Marine  Corps  Expeditionary  Shelter  Systems 
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Electromagnetic  extrusion  extrusion  frame  phase,  120/  operations 

interference  208V,  6A 

shielding 


fol lowing  paragraphs  describe  the  shelters  and  components  that  make  up  the 
MCESS. 

3. 3. 2.1  The  60  foot  by  128  foot  shelter.  The  60  foot  by  128  foot 
shelter  is  constructed  of  steel  panels  and  roof,  and  is  without  flooring. 
The  shelter  does  not  have  dust  protection  or  air  conditioning,  and  heating 
is  optional.  The  shelter  is  designed  for  two  conf igurations--supply/storage 
and  as  a  hangar.  The  hangar  configuraton  is  shown  in  figure  3-5. 


CONFIGURATION  A  (HANGAR) 
CONFIGURATIONS  (SUPPET/STDRAGE! 


Figure  3-5.  60  Foot  by  128  Foot  Shelter 
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3. 3. 2. 2  The  32  foot  by  73  foot  shelter.  The  32  foot  by  73  foot  shelter 


is  constructed  like  the  60  foot  by  128  foot  and  is  intended  to  be  used  as 
supply/storage  and  maintenance  buildings.  Figure  3-6  shows  the  maintenance 
configuration. 


CONfiGURA'lQN  A  ISUM»LY  STORAGE) 
CONFIGURATION  3  (MAINTENANCE) 


Figure  3-6.  32  Foot  by  73  Foot  Shelter 


3. 3. 2. 3  The  20  foot  by  33  foot  shelter.  The  20  foot  by  33  foot  shelter 
is  also  constructed  of  steel  panels  and  roof,  and  does  not  have  flooring. 
This  shelter  is  designed  for  unit  maintenance  and  storage  is  shown  in 
figure  3-7. 


Figure  3-7.  20  Foot  by  33  Foot  Shelter 


3. 3. 2. 4  The  8  foot  by  8  foot  by  20  foot  shelter.  The  8  foot  by  8  foot 
by  20  foot  knockdown  shelter  is  constructed  of  aluminum  frame  roof,  walls, 
and  floor,  and  will  have  heating,  dust  protection,  and  optional  air  con¬ 
ditioning.  The  side  and  end  walls  of  this  shelter  are  removable  for  storage 
and  shipment.  These  shelters  may  be  used  for  various  military  operational 
functions.  Figure  3-8  presents  the  knockdown  shelter  concept. 


3. 3. 2. 5  The  8  foot  by  8  foot  by  20  foot  shelter.  The  8  foot  by  8  foot 
by  2U  foot  rigid  shelter  is  constructed  like  the  knockdown  shelter.  The 
end  wall  containing  the  access  panels  and  emergency  escape  hatch  can  be 
removed.  This  shelter,  shown  in  figure  3-9,  has  many  uses. 
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« 
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3. 3. 2. 6  The  8  foot  by  8  foot  by  20  foot  electromagnetic  interference 
(EMI)  shelter.  The  8  foot  by  8  foot  by  20  foot  EMI  shelter  is  constructed 
of  aluminum  extrusion  roof/walls  and  aluminum  frame  flooring.  The  EMI 
shelter  cannot  be  broken  down  and  must  be  transported  fully  assembled. 

This  shelter  requires  heating,  air  conditioning,  and  dust  protection  capa¬ 
bilities  and  will  be  configured  with  electromagnetic  equipment.  The  end 
wall  containing  the  access  panels  and  emergency  escape  hatch  can  be  removed. 
Figure  3-10  shows  this  shelter. 


Figure  3-10.  8  Foot  by  8  Foot  by  20  Foot  EMI  Shelter 

3. 3. 2. 7  The  8  foot  by  8  foot  by  10  foot  EMI  shelter.  The  8  foot  by  8 
foot  by  10  foot  EMI  shelter  is  constructed  like  the  8  foot  by  8  foot  by  20 
foot  shelter  and  is  shown  in  figure  3-11. 


Figure  3-11.  8  Foot  by  8  Foot  by  10  Foot  EMI  8nelter 
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3. 3. 2. 8  The  joining  corridor. 

The  joining  corridor,  7  foot  by  7  foot  by  11  foot,  consists  of  a  roof, 
walls,  and  floor  constructed  of  aluminum  extrusions  with  polystyrene  foam 
cores  and  three-piece  aluminum  skins.  The  joining  corridor  provides  dust 
protection  but  no  heating,  air  conditioning,  or  power  supply.  These  cor¬ 
ridors  are  designed  to  permit  four-way- joining  with  shelters.  The  joining 
corridor  is  shown  if  figure  3-12. 


Figure  3-12.  Joining  Corridor,  7  Foot  by  7  Foot  by  11  Foot 

3. 3. 2.9  The  required  operational  capabilities  (ROC)  for  MCESS. 

The  ROC  for  MCESS  states  that  the  small  shelter  group  will  include  the 
characteristics  "moisture-  and  dust-protection  and  minimum  protection  against 
chemical  and  biological  agents."  The  design  of  the  large  shelter  group  pre¬ 
cludes  the  effective  sealing  of  the  shelter  to  provide  a  component  over¬ 
pressure  capabil i ty. 

3.4  DEVELOPMENTAL  CP  SYSTEMS 

3.4.1  Introduction.  Because  of  the  increasing  effort  in  the  CW  and  BW 
area  by  Soviet  and  WP  forces,  additional  intensified  interest  in  better  and 
more  efficient  CPE  has  been  noted  in  all  the  Services.  A  review  of  the  R&D 
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efforts  of  the  other  Services  has  identified  several  items  which  are  in 


various  stages  of  development.  These  CP  items  fall  into  the  following 
categories: 

•  Developmental 

•  Product  improvement  (PIP) 

•  Conceptual 

Although  some  of  the  systems  discussed  below  are  not  going  to  be  procured 
by  the  USMC,  the  CPE  components  may  have  some  application  for  similar  USMC 
items.  These  categories  are  listed  in  table  3-9  and  described  in  detail  in 
the  following  paragraphs. 


Table  3-9.  CP  Items  Important  to  the  MAGTF 


Conceptual 

filter  Corona  Discharge 


fixed 


XM20 

MCPE  appl ications 
(vehicles,  vans, 
and  shelters) 

Individual  CP  pro¬ 
tection  for  combat 
vehicles 

Hardened  NBC  protec¬ 
tion  for  t  shelters 


Developmental  PIP 

MCPE  for  TACFIRE  M8A3/M13A1 

MCPE  for  AN/TSQ-73  Unit 

NBC  hybrid  CPE  ASF  engine 

CPE,  NBC  simplified,  Filters 


3.4.2  MCPE  for  TACFIRE. 

3.4.2. 1  Description.  The  concept  of  modular  collective  protection 
equipment  (MCPE)  provides  CB  protection  against  known  CB  threats  for  ve¬ 
hicles,  vans,  and  shelters  by  providing  standard  items  of  supply.  MCPE 
consists  of  filter  units  (three  available),  protective  entrances  (three 
types),  and  installation  kits  (three  types).  Generally,  basic  modules  are 
installed  external  to  the  protected  area  with  control  modules  being  inter¬ 
nal  to  the  protected  area.  Auxiliary  electrical  cables,  connectors,  and 
air  ducts  are  included  in  the  installation  kits  which  permit  installation 
of  each  particular  application.  MCPE  is  designed  to  provide  airflows  up 
to  600  CFM  and  to  operate  from  400  hertz,  3  phase  AC  power. 

3. 4. 2. 2  Background. 

TACFIRE  is  a  computerized  fire  support  command  and  control  system 
which  frees  fire  support  personnel  from  many  tedious  error-prone  tasks. 
TACFIRE  provides  computerized  digital  communications,  automated  processing 
of  data,  and  rapid  dissemination  of  results. 

Collective  protection  for  TACFIRE  is  required  for  three  types  of 
shelter  in  divarty  (division  artillery):  display  group  shelter,  divarty 
processing  group  shelter,  and  battalion  processing  and  display  shelter. 
Each  shelter  requires  the  M66  filter  unit,  the  M10  protective  entrance, 
and  the  M262  installation  kit.  These  three  items,  which  provide  a  capa¬ 
bility  of  200  CFM  of  filtered  air,  are  TOE  equipment  to  organizations 
authorized  the  TACFIRE  system. 

3.4.3  MCPE  for  AN/TSQ-73 . 

3. 4. 3.1  Description.  Same  as  paragraph  3.4.2. 1. 
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3. 4. 3. 2  Background. 

AN/TSQ-73  (missile  minder)  is  a  completely  self-contained,  automated. 


EF 


M  • 


>■ 

!• 


easily  transportable  facility  utilized  to  control  and  coordinate  the 
activities  of  NIKE  HERCULES,  HAWK,  and  other  air  defense  units.  This 
system  will  replace  the  presently  deployed  AN/MSG-4. 

The  collective  protection  capability  for  AN/TSQ-73  is  provided  by  the 
M56  filter  unit,  the  M12  protective  entrance  and  the  M263  installation 
kit.  These  three  items,  which  provide  a  capability  of  200  cfm  of  filtered 
air,  are  TOE  equipment  to  organizations  authorized  the  AN/TSQ-73  system. 

3.4.4  NBC  hybrid  CPE. 

3.4.4. 1  Description.  NBC  hybrid  collective  protection  equipment 
(HCPE)  for  combat  vehicles  and  related  shelters  will  be  utilized  to  pro¬ 
vide  positive  pressure  collective  protection  and/or  individual  ventilated 
facepiece  collective  protection  tor  a  wide  variety  of  present  and  future 
combat  vehicles  and  related  systems.  MCPE  offers  the  flexibility  of  an 
over  pressure  system,  a  ventilated  facepiece  system,  or  simultaneous 
operation  of  both  systems.  HCPE  has  several  features: 

t  Maximizes  NBC  protection  with  broad  operational  flexibility  by 
allowing  closed  hatch  positive  pressure  operations  or  open 
hatch  ventilated  facepiece  operations. 

#  Minimizes  vulnerability  by  providing  filtered  air  to  the 
vehicle  crew  compartment. 

0  Provides  high  ventilation  flow  capability  in  non-NBC  and  dust 
removal  in  all  operational  modes. 

0  Modular  design  diversities  potential  installation/application 
to  combat  vehicles. 
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The  basic  components  of  an  HCPE  system  consist  of  a  dust  separator,  a 
blower,  a  gas-particulate  filter  assembly,  a  control  module,  a  control  or 
throttliny  valve,  localized  ventilation  ducts,  a  ventilated  duct,  a  venti¬ 
lated  facepiece  interface  and  an  installation  kit.  It  is  anticipated  that 
for  Roland,  100  and  300  cfm  units  will  be  developed.  Target  cost  -$7,400/ 
install  (excluding  installation  labor)  (FY80  do! lars) . 

3.4.5  CPE:  NBC,  simplified,  XM20  (also  called  SCPE). 

3.4. 5.1  Description.  Collective  protection  equipment:  NBC,  simpli¬ 
fied  XM20,  is  a  system  that  will  be  used  to  convert  an  interior  room  of  an 
existing  building  into  a  positive  pressure  CB  collective  protection  shel¬ 
ter  where  individuals  can  perform  assigned  mission  in  a  CB  environment 
without  the  encumbrance  of  the  protective  mask  and  CB  overgarment.  The 
system  consists  of  four  components;  (1)  a  CB  vapor  resistant  polyethylene 
liner,  three  in  a  kit,  16  feet  in  diameter  by  10  feet  in  height  for 
rapidly  providing  a  protected  area  in  an  existing  structure,  (2)  a  col¬ 
lapsible  pressurized  protective  entrance  (PE)  which  provides  an  entry/exit 
capability  to  the  protected  area,  (3)  a  f il ter/blower  unit  which  provides 
200  CFM  of  filtered  air  both  to  the  liner  and  the  PE,  and,  (4)  a  support 
kit  which  contains  ducting,  lighting,  sealing,  and  repair  material,  loss 
of  power/pressure  warning  device,  and  a  doorway  bib  that  permits  use  of 
the  system  without  the  liner  in  low-leakage  rooms  such  as  vaults.  The 
approximate  weight  for  the  total  systan  is  500  pounds,  requiring  approxi¬ 
mately  80  cubic  feet.  Cost  is  approximately  $5,959  in  FY81  dollars.  The 
blower  unit  requires  less  than  1,500  w  and  operates  on  either  110/220  v, 
50/60  Hz  single  phase  power.  Basis  of  issue  plan  for  the  U.S.  Army  cur¬ 
rently  calls  for  issue  of  one  systan  to  each  staff  element  at  battalion 
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level  and  higher  for  use  in  C  .  The  basis  of  issue  for  use  as  rest  and 
relief  stations  will  be  one  unit  per  company. 

3.4.6  MCPE  applications  (vehicles,  vans  and  shelters) . 

3.4.6. 1  Description.  Modular  collection  protection  equipment  (MCPE) 
consists  of  a  family  of  end  items:  three  different  sized  filter  units, 
three  different  protective  entrances,  and  a  static  frequency  converter. 
MCPE  provides  NBC  protection  by  providing  filtered  air  under  positive 
pressure  to  a  variety  of  vans,  vehicles,  and  shelters  (VVS)  to  prevent  the 
infiltration  of  toxic  chemicals,  biological  agents  and  radioactive  aero¬ 
sols.  A  collapsible  protective  entrance  which  is  pressurized  in  the  same 
manner,  provides  entry/exit  capabilities  for  these  vans,  vehicles,  and 
shelters.  Pressurization  is  provided  by  the  filter  units  and  is  automa¬ 
tically  maintained  in  VVS  at  1.2  to  1.7  inches  of  wg  and  in  the  PE  at  0.4 
to  0.9  inches  of  wg.  The  MCPE  has  the  following  characteri st i cs :  200  CFM 

unit  on  its  stand  -  length  34.6  inches,  width  35.5  inches,  height  32.5 
inches,  weight  212.5  pounds;  400  CFM  unit  on  its  stand  -  length  44.81 
inches,  widtti  35.5  inches,  height  32.5  inches,  weight  271.2  pounds;  600 
CFM  unit  on  its  stand  -length  55.0  inches,  width  35.5  inches,  height  32.5 
inches,  weight  336.5  pounds;  power  1,100,  1,600  and  2,600  watts  respec¬ 
tively  (208  v  as,  3  ph,  400  Hz);cost  ($10,400,  $11,400,  and  $12,400) 
respect i vely ;  PE  collapsed  height.  -  12.5  inches,  width  44.1  inches,  depth 
50.1  inches;  PE  erected  height  -  85.0  inches,  width  44.1  inches,  depth 
■;U.  1  inches,  weight  145  pounds,  cost  $5,300;  and  the  XM5  static  frequency 
converter  -  height  18.5  inches,  width  8.5  inches,  length  8.0  inches, 
weiynt  62  pounds,  cost  $9,000. 
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3.4.7  Individual  CB  protection  for  combat  vehicles  as  part  of  a  CP 


system. 

3. 4. 7.1  Individual  CB  protection  for  combat  vehicles. 

The  combat  vehicle  crewman  of  1980  was  provided  essentially  the  same 
type  of  chemical  protective  clothing  and  equipment  as  his  infantry  counter¬ 
part,  with  the  exception  of  his  mask.  He,  therefore,  experiences  the  same 
problems  of  performance  degradation  caused  by  the  added  weight  and  bulk  of 
his  overgarment,  hood,  gloves,  and  boots.  However,  the  vehicle  crewman  is 
confronted  with  two  other  problems  which  are  aggravated  by  his  mission  and 
are  more  severe  than  those  of  the  ground  soldier.  They  are,  (1)  the 
threat  of  combat  induced  vehicle  fires,  and  (2)  an  extraordi nary  level  of 
heat  stress  when  operating  during  hot  climates  with  hatches  closed. 

The  inability  of  the  overgarment  to  provide  protection  when  the  wearer 
is  exposed  to  high  intensity  flame  was  recognized  during  testing  conducted 
in  the  fall  of  1978.  Shortly  thereafter  a  Product  Improvement  Program  was 
initiated  to  flame-harden  the  overgarment  for  vehicle  crewmen  and  avia¬ 
tors.  The  redesigned  overgarment  incorporates  the  following  improvements: 

•  The  outer  shell  of  nylon-cotton  has  been  replaced  by  type  457 
Nomex . 

•  The  inner  foam  has  been  treated  with  a  fire  retardant  chemi¬ 
cal  . 

•  The  nylon  tricot  bonded  to  the  foam  has  been  replaced  by  a 
cotton  fabric  also  treated  with  a  fire  retardant  chemical. 

The  problem  of  chemical  operations  by  combat  vehicle  crewnen  in  hot 
climates  adversely  affects  mission  performance.  Current  doctrine  dictates 
that  when  a  tank  encounters  chemical  agents  it  operates  with  hatches 
closed.  This  accomplishes  two  thinys--f irst  it  helps  to  minimize  the 
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possibility  of  liquid  agents  contaminating  the  vehicle  interior,  and, 
secondly,  it  provides  an  added  degree  of  protection  for  the  crew.  While 
trie  closing  of  hatches  has  obvious  advantages,  it  also  introduces  a  seri¬ 
ous  problem  of  heat  stress.  Available  data  indicate  that  with  hatches 
closed  in  the  desert,  solar  landing  and  engine  heat  can  cause  crew  com- 

O 

partment  temperatures  to  exceed  135  F.  These  elevated  temperatures  result 
in  excessive  seating  of  the  crew  which  quickly  elevates  humidity  levels 
inside  the  tank  to  the  70-100  percent  range.  Under  such  conditions  the 
onset  of  heat  casualties  is  virtually  assured.  Even  in  Europe,  an  equip¬ 
ment  crew  compartments  will  at  times  become  sufficiently  hot  (during  the 
summer  months)  to  jeopardize  mission  accomplishment  when  crews  are  wearing 
current  chemical  protective  clothing.  To  counteract  this  problem  for 
combat  vehicle  crewmen,  auxiliary  cooling  system(s)  are  being  developed 
which  allow  the  creation  of  a  microclimate  under  the  crewman's  protective 
clothing.  The  following  three  concepts  are  being  considered: 

•  The  first  concept  involves  the  circulation  of  unconditioned 
ambient  air  underneath  the  protective  clothing  which  enhances 
the  natural  evaporative  cooling  process  and  greatly  increases 
the  stay  time  of  the  crewman. 

t  The  second  concept  also  involves  the  circulation  of  air  under¬ 
neath  the  protective  clothing;  however,  in  this  case  the  air 
is  conditioned. 

4  The  third  concept  involves  the  circulation  of  conditioned 
liquid  underneatn  liie  protective  clothing. 


Both  the  second  and  third  concepts  alluw  the  crewmen  to  maintain 
thermal  balance  for  indefinite  periods  even  when  working  at  high  rates 
under  desert  conditions.  All  three  of  these  concepts  are  being  considered 
because  of  the  space  and  power  requirements  for  each  concept.  Depending 
on  the  space  and  power  availability  for  a  particular  vehicle,  one  system 
may  prove  more  effective  than  the  other.  By  pursuing  all  three  concepts 
the  maximum  number  of  vehicle  types  can  be  accommodated. 
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The  present  NBC  protection  for  C  shelters  has  been  modified  to  ensure 
increased  probability  of  mission  accomplishment  on  the  tactical  battle¬ 
field;  including,  thermal -bl ast  and  fragment  threats  as  well  as  the  NBC 

3 

environment.  A  new  design  for  C  shelters  will  interface  with  the  modified 

total  environment  control  system  (TECS),  as  part  of  modular  collective 

3 

protection  equipment  (MCPE).  The  new  C  shelters  are  being  fabricated  for 
system  testing.  The  survivability  of  these  new  systems  will  be  signifi¬ 
cantly  greater  than  the  present  systems. 

3 

Approved  Army  requirements  specify  that  the  present  C  shelter  systems 
cannot  survive  in  the  severe  hostile  environments  associated  with  present 
and  future  tactical  battlefields.  The  hardened  tactical  shelter  (HATS) 
presently  in  engineering  development,  has  been  designed  to  accomplish  the 
mission  after  exposure  to  hostile  environments  such  as  nuclear,  biolo¬ 
gical,  and  chemical;  nuclear  weapons  effects;  and  conventional  fragments. 
HATS  shelters  will  complement  the  unhardened  S-280  and  S- 250  shelters. 

The  MCPE  on  a  typical  shelter  provides  off-the-shelf  CP  for  appli¬ 
cation  to  shelters  and  vans.  It  consists  of  a  family  of  end  items:  a 
filter  unit  (three  different  sizes),  a  protective  entrance,  and  a  static 


frequency  converter  (SFC).  Generally,  these  are  external  to  the  protected 
area,  with  only  a  control  module  internal  to  the  protected  area.  Auxi¬ 
liary  electrical  cables,  connectors,  and  air  due's  a^e  included  in  each  of 
the  end  items.  The  MCPE  is  designed  to  provide  airflows  up  to  600  cfm. 

The  vulnerabilities  of  the  current  shelter  with  M CPE  and  TECS  depend 
on  the  severity  of  the  hostile  threats  and  their  sequence  of  encounter. 

As  an  example,  consider  the  plight  of  the  communications  people  whose 
shelter  is  damaged  by  a  nuclear  weapon  and  then  receives  a  chemical  at¬ 
tack.  Survi vabi  1  i  ty  requires  prior  coordination  and  integration  of 
thought  and  design  among  the  shelter,  MCPE,  and  TECS. 

The  HATS  shelter's  are  designed  to  withstand  any  of  the  stated  hostile 
threats,  regardless  of  the  order  of  exposure,  with  a  minimum  of  degra¬ 
dation.  This  protection  is  provided  with  a  minimum  weight  impact  over 
current  unhardened  shelters.  The  hardened  shelters  weigh  2,100  pounds 
(S-280  size)  and  1,250  pounds  (S-250  size).  The  weight  of  the  S-280C  and 
S-250  shelters  are  1,500  pounds  and  782  pounds  respectively. 

The  degree  of  hardening  to  be  provided  in  the  designs  is  compatible 
with  the  anticipated  threat  levels  which  are  summarized  in  table  3-10. 

3.4.9  M8A3/M13A1  filter  u  n  i it _P  I P . 

3. 4.9.1  Description.  This  product  improvement  project  will  yield  a 
single  gas-particulate  filter  unit  to  replace  the  M7A1,  M8A3,  and  M14  fil¬ 
ter  units  as  a  means  of  providing  ventilated  facepiece  protection  in  tac¬ 
tical  vehicles.  The  improved  *  liter  unit  will  be  a  compact,  self- 
contained  unit  consisting  of  a  dust,  separator,  a  centrifugal  fan,  gas  and 
particulate  filters,  and  an  air  heater.  The  air  heater  will  be  detachable 
for  applications  where  if  is  not  required.  The  unit  will  deliver  4.5  CFM 
of  purified  air  to  the  f  ..cep ;  >.r-  e  of  an  M25  mask  and  will  be  suitable  for 
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Table  3-10.  Threat  Definition 


Threat 

N8C 

Detector/Alarm  Systems 
Nuclear 

Conventional 

Standard 


Collective  protection  -  positive  pressure, 
resistant  paint,  location  for  agent. 


7.3  pounds  per  square  inch  (psi)  over 
pressure  and  associated  environments. 

Fragment  -  60  grain,  500  meters  per 
second  (mps),  no  penetration. 

Climatic:  Army  regulation  (AR)  70-39 

categories,  basic  and  cold  electromag¬ 
netic  shielding:  at  least  60  decible 
(db)  attenuation  from  0.15  to  10,000 
mega  hertz  (MHz). 


either  wall  or  torso  mounting.  Power  for  operating  the  fan  and  the  heater 
will  be  the  vehicle's  24-VDC  supply. 


ASF  engine  fixed  filters  PIP. 


3.4.10.1  Description.  The  fixed  installation  filter  provides  CB  pro¬ 


tection  against  known  CB  material.  The  fixed  installation  filter  units 
consist  of  a  roughing  filter,  a  HEPA  filter  for  particulate,  and  a  gas 


filter.  There  are  three  sizes  of  fixed  installation  filters;  they  are  the 
600,  1,200,  and  5,000  CFM  gas-particulate  filters.  The  fixed  installation 
filters  are  of  modular  construction;  however,  they  are  difficult  to  con¬ 


struct  and  maintainability  consists  of  replacing  the  entire  assembly. 


Existing  modular  design  does  not  permit  replacement  of  components  such  as 
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charcoal  absorbent  or  individual  filter  panels.  The  PIP  redesign  includes 
rietal  construction,  replaceable  filter  trays  (with  absorbent  refil  Table 
capability),  better  filter  bed  integrity,  and  simple  maintainability  in 
the  field.  The  project  does  not  include  the  blowers. 

3.4.11  Portable  electrostatic  CP  system.  The  portable  electrostatic 
collective  protection  system  (PECPS)  is  designed  to  provide  protection 
against  CB  agents.  Personnel,  equipment,  and  stored  material  are  con¬ 
tained  within  a  double  layered  fence  which  is  set  up  around  and  above  the 
area  to  be  protected.  The  overhead  is  covered  with  a  barrier  type  ma¬ 
terial  (see  figure  3-13).  The  systan  is  made  operational  when  a  generator 
contained  within  the  structure  produces  an  electrostatic  charge  through 
the  fence.  The  fence  produces  a  corona  discharge  between  the  screen  layers 
which  ionizes  oxygen  molecules.  These  ionized  oxygen  molecules  are  re¬ 
pulsed  through  the  outer  screen  by  the  electrostatic  force  where  they 
attach  to  any  dust,  smoke,  or  fume  in  the  immediate  area.  The  latter 
charged  particles  are  then  repulsed  by  the  electrostatic  field.  The  open 
nature  of  the  fence  allows  light  and  air  to  pass  through  the  fence  struc¬ 
ture,  creating  a  protected,  ventilated  environment  within.  This  type 
system,  sometimes  known  as  the  corona  discharge  system,  is  being  developed 
for  MCDEC  and  is  scheduled  for  some  testing  in  FY  82-83. 

3.o  CONCEPT  FOR  CP  FOR  THE  MAGTF 

3.5.1  Overal 1  doctrinal  concept . 

NBC  contamination  causes  casual  tie',  and  reduces  the  effectiveness  of 


individuals  and  units.  In  addition  to  producing  casualties,  chemical 
agents  can  greatly  reduce  individual /unit  operational  efficiency.  In¬ 
cluded  in  the  loss  of  unit  capabilities  are  the  effects  on  individuals  of 
neat  buildup  due  to  the  assumption  of  higher  levels  of  MOPP,  plus  the  loss 


Figure  3-13.  Portable  Electrostatic  Collective  Protection  System 
Conceptional  Design 


of  visual  acuity  and  hearing  from  the  wearing  the  protective  masks  and 
hoods.  P  agents,  in  addition  to  the  above  limitations,  results  in  reduced 
manual  dexterity  by  forcing  personnel  to  wear  protective  gloves  which 
degrades  the  normal  functioning  of  C3,  airfields,  lines  of  communications 


(LOCs),  transportation,  amphibious  operations,  and  other  operations.  The 
use  of  P  chemical  agents  usually  creates  the  need  for  decontamination 


operations  that  may  require  the  use  of  specialized  unit  personnel  and 
equipment,  and  possibly  NBC  unit  assets.  Nuclear  contamination  (fallout) 
delays  or  denies  the  use  of  facilities  and  terrain  and  hinders  individual 
proficiency  based  on  the  requirement  for  radiation  exposure  control  to 
avoid  the  individual's  becoming  a  casualty.  Biological  contamination 
results  in  similar  individual  and  unit  limitations. 

NBC  contamination  inhibits  or  reduces,  but  does  not  prevent,  freedom 
and  speed  of  maneuver  for  a  wel 1 -prepared  commander.  However,  the  com¬ 
mander,  in  addition  to  assessing  his  capability  to  support  decontamination 
operations,  must  be  particularly  aware  of  time  from  the  aspect  of  the 
fol lowing  factors: 

•  The  decreasing  efficiency  of  his  force  in  MQPP  with  increasing 
time  (for  both  offensive  and  defensive  operations). 

•  The  time  required  to  decontaminate  and  return  some,  or  all,  of 
his  force  to  greater  effectiveness. 

•  The  arrival  time  of  threat  forces  as  a  function  of  spacing  and 
speed. 

Due  to  the  adverse  effects  of  NBC  contamination,  doctrinal  emphasis  is 
given  to  bypassing  contaminated  areas  and  fighting  in  an  uncontaminated 
environment.  Thus,  contamination  avoidance  is  a  primary  NBCD  measure, 
when  i  unit  becomes  contaminated ,  either  due  to  a  direct  attack  or  by 
crossing  contaminated  areas,  additional  NBCD  measures  are  taken.  These 
actions  may  include  increased  individual  protection,  utilization  of  CP, 
trie  conduct  ot  decontamination  operations,  and  continued  emphasis  in 
avoiding  contamination  where  possible.  These  measures  limit  casualties. 
The  avoidance,  protection,  and  decontamination  sequence  may  be  repeated 
throughout  the  entire  period  ot  a  conflict. 
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The  basic  NBCD  considerations  related  to  NBC  effects  (the  foundation 
of  Marine  Corps  NBCD  doctrine),  based  on  the  above,  are  summarized  as 


fol lows : 

t  Readiness  for  unit  and  individual  environmental  survival.  All 
FMF  units  must  be  prepared  to  STO  in  an  NBC  environment.  This 
includes  the  use  of  CPE  at  various  levels  of  command  and 
combat. 

•  Chemical  and  biological.  If  there  is  an  imminent  threat  of 
enemy  employment  of  chemical  or  biological  weapons,  commanders 
will  direct  subordinate  units  to  assume  an  MOPP.  All  enemy 
artillery  and  air  attacks  will  be  considered  probable  chemical 
attacks  until  proven  otherwise.  This  doctrine  is  predicated 
on  the  necessity  for  the  adoption  of  a  defensive  posture  to 
provide  protection  against  chemical  threat.  It  requires  per¬ 
sonnel  to  be  dressed  in  chemical  protective  clothing  and  masks 
before  a  chemical  attack  occurs.  It  also  requires  that  CPE  be 
utilized  for  prolonged  periods  in  a  contaminated  environment. 

t  Nuclear.  If  there  is  an  imminent  threat  of  enemy  employment 
of  nuclear  weapons,  commanders  will  consider  the  possibility 
of  fallout  of  radioactive  material  in  addition  to  the  initial 
nuclear  effects,  and  will  direct  subordinate  units  to  take 
appropriate  defensive  actions. 

3.5. 2  Identification  of  CP  requirements. 

The  identification  of  MA6TF  CP  requirements  is  based  on  a  pragmatic 
assessment  of  NBCD  doctrine  and  concept  of  operations  proposed  in  the  Con¬ 
cept  of  Operations  study  and  on  applicable,  current  and  proposed  doctrine 
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of  other  Services.  The  experiential  analysis  for  the  basis  of  these  re¬ 
quirements  is  contained  in  paragraph  3.1.4. 


The  requirement  for  CP  is  also  based  cn  the  threat's  doctrine  of  CW  em¬ 
ployment  as  a  means  of  producing  mass  casualties  and  obstacles  to  normal  op¬ 
erations  and  timely  mission  accomplishment.  The  possible  mix  of  agent  per¬ 
sistency  and  contamination,  by  CW  attack,  based  on  battlefield  location,  is 
shown  in  figure  3-14,  with  the  degree  of  CP  superimposed  the  right  side  of 
the  figure. 


1' 
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Figure  3-14.  Possible  Contamination  Based  on  Battlefield  Location 


the  problem  of  CP  tor  a  MAGTF  in  a  contaminated  environment  was  con- 
siderec  in  view  of  gen-  rul i zed  "is^ion  requirements  in  this  study  as  well 
as  those  postulated  by  NAU)  allies  and  Israeli  forces.  The  latter  was  deter 
mined  first  hand  by  a  visit  in  June  July  1980  to  reven  Allied  Nations  during 
t.ne  Concept  of  Operations  study.  essentially.  Allied  needs  are  similar 


to  those  of  the  Marine  Corps  in  that  the  CPE  must  meet  the  following  criteria 


•  Lightweight 

•  Reasonably  rugged  for  field  applications 

•  Small  cubage  when  stored  (especially  aboard  ship) 

•  Easily  assembled,  disassembled,  and  transported 

•  Require  no  additional  manpower 

•  Easily  maintained 
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•  Adaptable  to  various  functions  such  as  C  ,  rest  and  relief, 
and  so  forth. 

However,  the  CPE  for  a  MAGTF  must  also  be  amenable  to  the  following 
special  requirements  of  amphibious  operations: 

•  Erectable  on  the  beach  with  minimum  superstructure 

•  Not  adversely  affected  by  salt  water 

t  Erectable  within  available  buildings,  culverts,  and  so  forth 

•  Durable 

In  addition,  possible  contamination  patterns  discussed  in  annex  2,  and 
the  combat  assessment  technique  (CAT)  results  from  the  wargaming  were 
analyzed  and  provided  representative  contamination  patterns  which  would 
affect  MAGTF  operations  in  contaminated  environments.  The  contamination 
patterns  dictated  certain  generalized  CP  requirements  which  were  evaluated 
against  the  possible  threat,  mission  requirements,  and  Marine  Corps  doc¬ 
trine  and  Concept  of  Operations  for  NBCD  and  the  specific  results  are 
delineated  in  paragraph  3.6.  However,  generalizations  from  these  results 
can  be  listed  as  follows: 

•  Armored  and  fighting  vehicles  will  provide  respiratory  pro- 

3 

tection  for  Marines  against  NBC  hazards.  C  systems,  medical 


3-66 


facilities,  maintenance,  Supply,  and  wing  units  must  be  pro¬ 


vided  CP  systems  in  order  to  provide  clean  work  areas,  per¬ 
sonnel  rel let ,  and  protection  for  specialized  equipment  and 
tasks . 

•  Units  a  Ion.;  tne  KB  l  it  must  i.e  capable  of  eating,  drinking, 
resting,  ana  tiring  care  bodily  functions  while  operating 
in  a  contaminated  envir j  mient.  If  the  unit  is  contaminated, 
it  must  be  rotated  out  or  the  FBH  witnin  the  life  cycle  of  the 
protective  ensemble  to  an  uncontami nated  area  or,  if  in  a 
contaminated  area,  to  a  ..ranging  facility  in  which  to  change 
their  protective  ensemble  and  ta<e  care  of  other  bodily  func¬ 
tions.  Wherever  possioie,  existing  shelters  for  medical, 
supply ,  and  main ft  .a nee  in  its  should  oe  equipped  with  kits 
rthich  permit  rapid  retro?  itfing  of  filtereo  air  pumps/hoses , 
necessary  seals,  and  contamination  control  areas  for  en¬ 
trance  $/ ex i ts  . 

; .  s .  p  combat  _ujn  t s . 
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combat  operations.  In  considering  contamination  duration  of  NP  from  the 
Dugway  report,  the  data  reveals  that  the  need  for  CPE  is  not  critical. 

The  report  shows  that  combat  units  can  operate  in  prescribed  levels  of 
MOPP  until  the  degree  of  contamination  drops  below  a  militarily  signifi¬ 
cant  level  or  they  are  able  to  move  through  the  contamination  without 
sustaining  a  significant  amount  of  casualties. 

If  combat  units  cannot  move  through  or  around  the  contamination  and 
the  contamination  level  is  maintained  through  repeated  CW  strikes,  then 
the  combat  units  at  risk  must  have  the  capability  of  providing  limited  CP. 

The  primary  purpose  of  CP  for  combat  units  is  to  provide  places  for  rest 
and  relief  during  defensive  or  static  situations  in  contaminated  areas. 

The  only  CPE  developmental  system  that  presently  appears  feasible  for 
combat  units  to  use  is  SCPE.  The  CP  system  should  be  authorized  at  batta¬ 
lion  level,  where  enough  SCPE  units  would  be  held  to  provide  one  per 
company.  The  battalion  NBC  section  would  issue  the  SCPE  to  companies  or 
consolidate  all  the  assets  in  the  battalion  area,  depending  on  when  and 
where  the  protection  is  needed.  This  would  provide  the  battalion  com¬ 
mander  with  the  flexibility  to  establish  CP  when  and  where  he  desires 
based  upon  the  dictates  of  the  tactical  situation. 

3 . b . 4  Combat  support  units. 

Combat  support  units  could  be  attacked  with  either  NP  or  P  agents  de¬ 
pending  upon  their  location  and/or  mission.  Units  close  to  the  FBHL,  such 
as  amor  and  assault  amphibians,  will  normally  be  subject  to  NP  attacks 
for  the  same  reasons  mentioned  for  combat  units.  Other  units  such  as 
artillery,  armor/assaul t  amphibian  units  in  reserve,  and  units  utilizing 
communication  or  radar  shelters/vans,  would  be  more  likely  to  be  attacked 
with  P  agents. 
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There  is  a  requirement  that  some  form  of  CPE  be  made  available  to  all 
combat  support  units.  In  particular,  communications  and  radar  vans/ 
'belters,  in  which  personnel  must  operate  in  a  shirt-sleeve  environment, 
must  have  an  MCPE  system.  The  shelter  tor  the  T  AC  FIRE  is  an  example  of 
MCPE  currently  being  developed.  The  uOO,  400,  and  600  cubic  feet  per 
minute  (CFMj  MCPEs  should  be  considered  for  current  S-250/S-280  shelter 
modifications  to  provide  them  with  CP  capability.  Some  sections  of  combat 
support  units  such  as  tne  fire  direction  center  (FOC),  which  are  not 
vehicle  mounted,  may  utilize  the  SCPfc.  combat  support  units  also  require 
SCPE  for  rest  and  relief  as  discussed  in  paragraph  3.5.2. 

Tne  CPE  requirements  for  SP  Howitzers  are  shown  in  table  3-5,  page 
3-2 d,  while  CPE  for  armored  vehicles  was  previously  described  in  paragraph 
J.2.5.  The  hybrid  system  being  developed  must  be  incorporated  into  the  new 
USMC  combat  vehicle  design  programs.  It  is  extremely  important  that  this 
cPE  system  be  included  in  future  amphibious  assault  and  lightweight  combat 
vehicles  being  exclusively  developed  by  the  Marine  Corps. 

1.5,5  Combat  sery i  ce  support  mi  its. 

Combat  service  support  unit:,  arc  usually  located  closer  to  each  other 
it:  tne  H'H  t nan  i ,  desi ronl e  *  u  t m.tu  al  dispersion.  The  beach  areas 
-s  1 1  ■  present  a  r : ;  , • .  ;  *  ,  target  :•!•*•>  I  for  P  agents.  Combat  service 

v ■ . . ■ ■  i  ...  :  w '  .  i  •.  -  .. i  . i  ■  i , r  ■  ■  r; a n c e  (.orations,  rest  and  re- 

e*  a-  »•/  ,  r.  •  •  .in  :  •••..  .  *  ’  i  .  i  ties  .moo  they  have  limited 

’  f  ■■  ■  •  <t  a i  I  jr.  r  elocation  out  of  con- 

■  . .  ■  ‘  ■••rt  Mi.,  t  .e ■  r  vital  mission,  these 


While  many  of  the  support  functions  can  be  done  by  personnel  wearing  the 
NBC  protective  ensemble,  the  nature  of  some  of  these  jobs  will  soon  cause 
fatigue  and  heat  stress  (weather  dependent)  among  these  Marines.  In  the 
early  stages  of  the  buildup  ashore,  support  functions  will  be  conducted 
"around  the  clock"  and,  therefore,  contamination-free  environment  provided 
by  some  form  of  CP  is  critical.  Rotation  of  personnel  through  CP  shelters 
to  allow  for  rest,  relief  and  feeding  may  become  a  routing  matter  for  sus¬ 
tained  operations  in  a  contaminated  area.  Sufficient  CP  must  be  made 
available  to  accommodate  this  requirement. 

Initially,  units  may  have  to  rely  on  the  smaller  CP  shelters  like  the 
M6/M6A1  units.  As  the  buildup  progresses,  maximum  use  must  be  made  of 
existing  structures  to  provide  larger  CP  shelters  of  the  type  discussed  in 
paragraphs  3.2.2  through  3.2.3.  These  will  require  the  use  of  GPFU  and 
air  locks  as  well  as  a  means  of  sealing  large  air  leaks.  The  current 
M6/M6A1  can  be  used  for  this  purpose;  however,  they  are  very  limited  in 
their  capability.  The  SCPE  mentioned  in  paragraph  3.4.5  appears  to  best 
suit  the  needs  of  the  combat  service  support  units  where  existing  struc¬ 
tures  can  be  converted  into  shelters. 

Within  the  FSSG  units,  there  are  several  functions  that  must  be  done 
in  a  shirt-sleeve  environment.  In  most  cases,  these  functions  are  per¬ 
formed  in  a  mobile  shelter  or  vehicle  mounted  van/shelter.  These  shelters 
can  be  modified  to  provide  a  contumi nation-free  working  environment  by  the 
addition  of  MCPE  units.  Example j  of  these  types  shelters  are: 

Electronics  maintenance  company ,  m  i nt-  ranee  baft  T  ;  •  ,  ?  S:V» 

•  Shelter,  electronics  ■  i  •• 

•  Shop,  electronic  AS  ■ 


General  support  maintenance  company,  maintenance  battalion,  FSSG: 

•  Missile  maintenance  shop  AN/GSM-216 

•  Van,  maintenance,  DRAGON  weapon  system 

•  Van,  maintenance,  TOW  weapon  system 

3.o.6  Special  requirements. 

wing/squadron  operations  ashore  will  require  CPE  for  sustained  opera¬ 
tions  in  a  contaminated  environment.  Both  SCPE  and  MOPE  will  be  required 
as  well  as  modification  of  existing  structures,  when  available,  for  pro¬ 
tection  against  a  CB  atmosphere.  There  is  no  doubt  that  air  operations 
will  De  the  target  of  P  agents  according  to  Soviet/WP  CB  employment  and, 
therefore,  an  efficient  CP  system  will  be  required  to  protect  both  avia¬ 
tors  and  crewman  from  any  degree  of  contamination  or  CW  agent  effects. 
The  same  criteria  will  apply  to  combat  service  support  functions  which 
will  take  place  within  tne  FSSG  area.  At  present,  it  appears  that  modi¬ 
fications  to  the  small  shelters  in  MCESS  could  meet  immediate  requirements 
for  CP  for  these  types  of  units. 

The  MCcSS  described  in  paragraph  3.3.2  and  shown  in  table  3-8  appears 
to  nave  some-  shelters  which  could  be  modified  into  CP  shelters  by  the 
addition  of  a  positive  pie, sure  enlrutiee  and  a  lilter/blower  system  for  a 


lean,  positive  pres  s  u  ■ 
»  ci  foot  by  ; 


•  fi  foot  by  o 


irunment.  These  shelters  are  the  following; 


'  lull ,  ku  'Ckdown 


rot,  ngic; 


tout  I  ■,  ■: 


i  <•: i  n  i  o  ,  -.miters  i  : ;  tan!' 


Os  1  i  St'  i  t.0  decor: soda  te  til 


>nt  .  Nsw- 


irel  * -j  .Oi  tested  to 


ensure  that  they  could  be  modified  into  CP  shelters  and  then  evaluated  as 
to  how  many  would  be  required  based  upon: 

•  criticality  of  operational  use 

•  cost 

•  handling  and  storage  requirements 

MCDEC  has  been  tasked  by  HQMC  to  "develop  integrated  CB  protection 
kits  for  small  MCESS  shelters."*  Upon  completion  of  this  task  the  ele¬ 
ments  of  the  FSSG  and  wing  will  have  an  enhanced  CP  capability  which  will 
overcome  many  of  the  previously  noted  deficiencies.  Since  this  action  is 
ongoing,  the  study  can  make  only  generalized  recommendations  with  regard  to 
CPE  for  the  MCESS  items. 

These  recommendations  are  based  upon  the  guidance  set  forth  by  the 
2 

MCESS  working  group  and  are  shown  in  tables  3-11  and  3-12.  Table  3-11 
shows  the  quantities  of  MCESS  recommended  by  the  working  group  and  the 
generalized  CPE  recommendations  proposed  by  the  study  team.  Table  3-12 
further  defines  the  CPE  recommendations  by  displaying  them  by  specific 
systems  or  by  functional  use. 

There  a^e  major  systems,  currently  in  use,  which  are  contained  in 
shelters  and  vans  that  will  not  be  replaced  by  MCESS.  These  critical 

systems  must  be  modified  to  utilize  CPE. 

Some  of  the  current  systems  which  should  be  investigated  as  to  utili¬ 
zation  of  CPE  are  shown  in  table  :-13. 


'Total  Marine  Corps  RDT&E  work  directive  NR/ title  C0081-X,  Marine  Corps  Ex¬ 
peditionary  Shelter  System  (MCESS),  8  October  1981. 

'MCESS  Working  Croup,  Final  Report,  Northrop  Services,  Incorporated , 
Arlington,  Virginia,  31  August  1981. 


Table  3-11.  MCESS  Quantity  and  CPE  Recommendations  (Continued) 


ORGANIZATION 


FSSG 

H&S  Bn,  H&S  Co. 
Comm  Co 


P  Co 


Ldg  Spt  Bn,  H&S  Co. 


ns  Co. 


Ldq  Spt  Co. 


Sun  Bn,  H&S  Co. 


iMed  Log  Co 


I  Maint  Bn,  H&S  Co. 
rd  Maint  Co. 


I MT  Co. _ 

r  Maint  Co. _ 

Elect  Maint  Co. 


G/ S  Maint  Co. 


Enqr  Spt  Bn,  H&S  Co. 


crt  Co 


Bridge  Co 


Bulk  f  ue I  Co 


Ml  Bn,  H&S  Co 


Iruck  Co 


ort  Co 


Mara  Ter  Veh  Co 


Med  Bn,  H&S  Co. 


Hosp  Co. 


Dental  Bn.  H&S  Co 


Dental  Co 


MCESS 
10E  POE 


MCESS  CPE  Proposed 


20E  20R  20K 


Ration  Co 

Ammo  Co 

16 


18  39 


(i)  Recommended  by  MCf  SS  Working  Group 
(  2 )  I  MM  AN  1 

"  Programmed  for  3-280  Shelter 


Table  3-11.  MCESS  Quantity  anti  CPE  Recommendations  (Continued) 


Table  3-12.  MCtSS  CPE  Requirements  by  System  and  Function 


organ  I /at  ion 
'  Fm>  ' 

M,»S  Bn,  rtu  (l  A 

..AG _ 

forct*  ru»con  Co. 
ANGUCO 

Ratlin  Bn _ 

Cutflr'  Sr-,  Ag  Co . 
ComiT:  — 
it  C.j 

C^nir  s.4-1  i. 

0  i  j  i  i  o  n 
I nf an  t ry  Rent . 


an7“ 

GRM 

32 

'an/ 

GRM 

38 

C/E 

Maint 

COM 

Opns 

Admi  n 

2B 

IB 

?B,K 

— 

[Infantry  tir 
IT r  ,  i  n  t  r ,  W: 


g  t ,  Hq ,  Co. 
,  HiS  Co. 
ns  Co. 


1 1  nqnm  i 

M  '  ]..(  1-Si, 

MAI 


■Bea 


MCESS  8  foot  by  8  foot  by  10  foot  shelter,  LMI  (E) 

MCtSS  8  foot  by  H  foot  by  20  foot  shelter,  EMI  (E) 

MCES5  8  foot  by  8  foot  by  20  foot  shelter,  Rigid  (R) 

MCtSS  8  foot  by  8  foot  by  20  foot  shelter,  Knockdown  (K) 


Table  3-12.  MCESS  CPE  Requirements  by  System  and  Function  (Continued) 


[MACS 

!~MASa 

rRSTTS 

l"TWBtnT 


113331 

|KZ3fl 


AN/  bKM  (jKM  L/t  I  CUM  t  GKM  j  '  tQ  \  \ 

GRM-86  F DC  32  38  Maint|  Qpns  Admin  Maint _ Log  8/  _j  1 8 

I  i 


1 

1  M* 

MS 

r  ma 

BS 

_ 

1  vr 

a2avs 

leu 


-  MCESS  8  foot  by  8  foot  by  10  foot  shelter,  EMI  (E) 

-  MCESS  8  foot  by  8  foot  by  20  foot  shelter,  EMI  (E) 

-  MCESS  8  foot  by  8  foot  by  20  foot  shelter,  Rigid  (R) 

-  MCESS  8  foot  by  8  foot  by  20  foot  shelter,  Knockdown  (K) 


MCE SS  8  foot  by  8  foot  by  10  foot  shelter,  EMI  (E) 

MCESS  8  foot  by  8  foot  by  20  foot  shelter,  EMI  (E) 

MCLSS  8  foot  by  8  foot  by  20  foot  shelter,  Rigid  (R) 

MO  [.Vi  8  foot  by  8  foot  by  20  foot  shelter.  Knockdown  (K) 


Table  3-13.  Current  Systems  Requiring  CPE 


U 

m 


TAM  No.  Nomenc 1 ature 

A0010  Airborne  Mobile  Oirect  Air  Support  Central, 

AN/UYQ-3 

A0060  Air  Support  Radar  Team  Communications  Facilit 

AN/TPA-9 


A0175 

A0177 

A0240 


U  »• 


A0246 

A0268 

A0270 

A0860 

A1460 


A1470 

A 1800 

A2310 

A2320 


Calibration  Complex,  Transportable, 
AN/TSM-119 
(2  she) ters-each) 

Calibration  Shop,  Transportable, 
AN/TSM- 124 

Central  Office  Telephone, 

AN/MTC-1 

(2  shel ters-each) 

Central  Office  Telephone,  Automatic, 
AN/TTC-38(V)  1 
(2  shel ters-each) 

Communication  Central, 

AN/TGC-37 


Communication  Central, 

AN/TSC-15 

Intercept  Control  Facility, 

AN/TSQ-54A 

Radar  Set, 

AN/TPS-22D 
(2  she  1 ters-each) 

Radar  Set, 

AN/TPS-32 

(1  shelter)  (2  she  1 ters-each ) 

Radar  Set, 

AN/TPS-63 

Shelter,  electrical  Equipment, 

8-126  A/G 

Shelter,  Electronics  Maintenance  Support, 
AN/GRM-86 


3  -  (  ') 


TAM  No 
A2355 

A2355 

A2357 

A2362 

A2440 

A2530 

A2540 

A2695 

A0823 

B1312 

B1455 

B1755 

D0320 


Table  3*13-  Current  Systems  Requiring  CPE  (Continued) 


Nomenc 1 ature 


Shop  Electronic, 

AN/GRM-32D 

Shop,  Electronic, 

AN/GRM-38B 

Shop,  Electronic, 

AN/GRM-82 

Shop,  Electronic  Maintenance, 

AN/GRM-98 

Communications  Central, 

AN/MSC-43  (Shelter) 

Tac  Air  Op  Central 
AN/TYQ-2 
(1  shelter) 

(8  shel ters-each) 

(5  shel ters-each) 

(2  shel ters-each) 

Tactical  Data  Communications  Central, 
AN/TYQ-3 
(1  shelter) 

(2  shel ters-each) 

(1  shelter) 

Test  Equipment  Facility, 

AN/GRM-104 
(2  shel ters-each) 

Imagery  Interpretation  Facility, 

AN/TSQ-82 

Mapping  Set,  Topographic  Trailer  Mounted 
(2  shelters  each  expanded) 

Photographic  System  Combat--Non  Aerial 
(4  she  I ters-each ) 

Reproduction  Equipment  Set,  Topographic, 

T rai 1 er ,  Mounted 
(4  shel ters-each) 

Shop  Set,  Automotive,  Fuel  and  Electrical 
(1-M109A3  Van-Shelter) 
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Table  3 - J  3 .  Current  Systems  Requiring  CRT.  (Continued) 


TAM  No. 


Numeric  1  a  lure 


D0330  Shop  Set.  Automotive,  Fuel  and  Electrical 

(1-M109A3  Van-Shelter) 

EOSBl  Guided  Missile  Battery  Control  Central, 

AN/TSW-8 

E0697  Improved  Platoon  Command  Post 

E 0700  Information  Coordination  Central,  HAWK  Trailer 

Mounted 

L1038  Missile  Maintenance  Shop, 

AN/GSM-216  (REDEYE) 

El 160  Operations  Central, 

AN/TSQ-39 


NAVY- FUNDED  SHELTERS 

Q0900  Radar  Set,  AN/TSQ- 107 

QG908  Radio  Set,  AN/TRN-29,  TACAN 

Q0920  Air  Traffic  Control  Tower, 

AN/TSA-28A 
(1  shelter) 

(1  shelter) 

Radar,  Approach,  Control  Central, 
AN/TSQ- 18A 
(?  she i ters-each) 

(1  shelter) 


QU930 


It  is  recommended  that  two  items  of  equipment,  which  are  standard 
issue  in  the  U.S.  Army,  be  considered  as  interim  measures  until  improved 
systems  for  NBC  patient  use  are  developed  and  fielded.  The  M14,  gas- 
particuiate  filter  units  (GPFU),  6-man  ventilated  facepiece,  12  CFM, 
NSN424U-00-010-5267,  which  is  used  in  the  Army  armored  ambulance,  should 
be  considered  for  installation  in  25  percent  of  LVTP7s  per  assault  amphib¬ 
ian  company  to  provide  patient  protection  during  evacuation.  The  medical 
department  also  should  consider  using  the  M7A1  GPFU,  hospital,  6-patient 
ventilated  facepiece,  12  CFM,  NSN4240-00-203-3999 ,  in  medical  and  hospital 
companies.  Additional  discussion  and  specific  special  requirements  for 
the  handling  of  casualties  within  the  FBH  are  addressed  in  chapter  4  of 
this  report. 

3.5.7  MAGTF  collective  protection.  The  type  of  protection  recom¬ 
mended  for  a  MAGTF,  based  on  the  preceding  rationale,  is  summarized  in 
table  3-14. 

3.6  RECOMMENDED  CPE  FOR  THE  MAGTF 

3.6.1  Selection  of  CPE. 

The  study  team's  selection  of  CPE  was  the  culmination  of  extensive  re¬ 
search  which  considered,  among  other  things,  the  following: 

•  Decontamination  systems 

•  Threat  CW  capabilities 

•  CAT  contamination  predictions  over  time  CW  agent  persistencies 

•  CW  experiential  analysis 

•  U.S.  and  foreign  CPE 

A  CP  system  must  be  backed  up  by  some  decontamination  system  in  order 
to  meet  the  requirement  of  a  "shirt-sleeve"  environment  for  selected  func¬ 
tions.  Therefore,  the  decontamination  system  discussed  in  chapter 


Table  3-14. 


MAGTF  Types  of  Protection 


MAGTF  Elements 


MAGTF 

Col lecti ve 
Protection 
System 

CP 

Requi cements 


Combat 

units 

less 

vehicles 

Limi ted 
rest  and 
rel ief . 


Combat 

support 

units 

Se 1 ected 
operat i ons . 
Rest  and 
rel ief. 


Combat 

vehicles 


Crew 

operat i ons 


Combat 

service 

support 

Extens i ve 
rest  and 
rel  ief. 

Se 1 ected 
operat ions 


Air 

ope  rati ons 
ashore 

Susta i ned 
base 

operations 
Extens i ve 
rest  and 
rel ief. 

Pos i ti ve 
pressure. 
Shel ters . 
Vans. 


formed  the  basis  for  selecting  CPE  oe.  Sj-.v  .•••••. 

considerations. 

3.6.2  Recommended  CPE.  The  specific  i  terns  of  ►  L  «*  :..o 

to  implement  the  CP  system  for  the  MAGTF,  whicn  has  been  described  in  the 
preceding  paragraph,  and  summarized  on  table  3-14  are  listed  on  table 
3-15. 

3.6.3  Cost  impl ications.  The  current  1982  figures  for  the  recom¬ 
mended  developmental  CPE  are  shown  in  table  3-15. 

3.6.4  Personnel  requirements.  There  are  no  requirements  for  addi¬ 
tional  personnel  to  support  the  proposed  CPE  system.  The  unit  NBC  special 
ist  will  be  the  focal  point  for  the  coordination  of  CPE  operations. 
Personnel  from  sections  using  CPE  should  be  assigned  NBC  (CPE  operations 
and  maintenance)  responsibilities  as  an  additional  duty. 

3.0.5  Training.  The  proposed  collective  protection  system  for  the 
’TAGTF  requires  increased  training  of  personnel  assigned  to  NBCD  as  addi¬ 
tional  duty.  The  unit's  NBC  specialist  should  be  trained  at  the  US  Army 
Chemical  School  in  CPE  operation  and  maintenance.  Each  section  of  the 
organization  using  the  CPE  systems  must  have  necessary  personnel  trained, 
at  a  com  .and  NBC  school,  to  erect,  operate  and  service  the  CPE  systems 
assigned.  All  personnel  must  be  trained,  through  integrated  exercises,  in 
trie  operation  of,  and  entry  and  exit  procedures  to  ensure  CPE  protective 
capabilities  are  achieved. 

3.6.6  Medical  requirements  for  CPE.  Special  requirements  for  the 
handling  of  casualties  within  the  FBH  are  addressed  in  chapter  4  of  this 
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Table  3-15.  Recommended  CPE  for  the  MAGTF  (Continued) 


ORGANIZATION 

TYPE  OF  CPE 

Current 

Developmental 

FSSG 

H&S  Bn,  H&S  Co. 

M6A1 

2 

M7A1 

M8A3 

M13A1 

M14 

M51 

SCPE 

10 

MCPE 

(4) 

Hybrid 

Tomm  Co 

MP  Co 

Svc  Co 

(4) 

Ldg  Spt  Bn,  H&S  Co. 

5 

B&P  Opns  Co. 

(4) 

Ldg  Spt  Co. 

Sup  Bn,  H&S  Co. 

2 

10 

(4) 

Med  Log  Co 

(4) 

Sup  Co. 

Ration  Co 

Ammo  Co 

(4) 

Maint  Bn,  H&S  Co. 

2 

14 

Ord  Maint  Co. 

(4) 

MT  Co. 

(4) 

Enqr  Maint  Co. 

Elect  Maint  Co. 

(4) 

G/S  Maint  Co. 

25 

■KOI 

Engr  Spt  Bn,  H&S  Co. 

2 

8 

hh 

hhm 

B  B 

B 

■ 

B  B 

B  ■ 

BliiillBr 

Bridqe  Co. 

Bulk  Fuel  Co. 

1 

MT  Bn,  H&S  Co. 

1 

1 

8 

Truck  Co. 

Transport  Co 

Marq  Ter  Veh  Co. 

mm 

■ 

Med  Bn,  H&S  Co. 

rh 

mm 

SI 

4 

Hosp  Co. 

B  B 

■  B 

1  HI 

H 

mm 

B  | 

|  b 

Dental  Bn,  H&S  Co. 

2 

Dental  Co. 

NOTE: 

(1)  Allocation  1  per  M48  tank,  2  per  M88/M578  recovery  vehicle. 

(2)  Allocation  1  per  tank,  assault  amphibian,  or  self-propelled  artillery. 

(3)  Allocation  per  a  selected  number  of  assault  amphibians  in  each  company. 

(4)  Detailed  MCPE  requirements  delineated  in  tables  2-10  through  2-12 

(5)  Replacement  for  M8A3  and  M13A1  when  available. 

(6)  Allocation  per  medical  battalion  to  be  determined. 


3-76 


Table  3-15.  Recommended  CPE  for  the  MAGTF  (Continued) 


ORGANIZATION 


Wing 

MWHS 


MACG 


H&HS 


MWCS 


MACS 


MASS 


MATCS 


limM 


MAG  VF/VA 


H&MS 


MABS 


VMA/AV8 


VMA/A4 


VMFA/F4 


MAG  VH 


H&MS 


MABS 


VMO 


TYPE  OF  CPE 


Current  |  Developmental 


M6A1  IM7A1  |  M8A3  |M13AT|M14  M511  SCPE  MCPE  Hybrid 


HMM 

2 

HMH 

2 

MWSG 

2 

HQ  Sqdn 

WES 

25 

Allocation  1  per  M48  tank,  2  per  M88/M578  recovery  vehicle. 

Allocation  1  per  tank,  assault  amphibian,  or  self-propelled  artillery. 
Allocation  per  a  selected  number  of  assault  amphibians  in  each  company 
Detailed  MCPE  requirements  delineated  in  tables  2-10  through  2-12  . 
Replacement  for  M8A3  and  M13A1  when  available. 

Allocation  per  medical  battalion  to  be  determined. 


Table  3-16.  Developmental  CPE  Costs  in  1982  Dollars 


CP  Equipment 

Cost 

MCPE  for  TACFIRE  (200  CFM) 

$10,400 

MCPE  for  AN/TSQ73  (600  CFM) 

$12,400 

NBC  hybrid  CPE  for  combat 
vehicle 

$  7,500  (including  instal¬ 
lation,  labor) 

SCPE,  XM  20 

$  5,959 

MCPE,  200  CFM,  M56 

$10,400 

MCPE,  400  CFM,  M59 

$11,400 

MCPE,  600  CFM,  M61 

$12,400 
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MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES  FOR 
DECONTAMINATION  AND  COLLECTIVE  PROTECTION 
CHAPTER  4.  NBC  CASUALTY  HANDLING  IN  THE  MAGTF 

4.1  INTRODUCTION 

The  prospect  of  conducting  operations  on  the  integral  1  battlefield  pre¬ 
sents  the  medical  department  with,  perhaps,  its  most  severe  challenge.  With¬ 
out  proper  equipment,  organization  and  training,  it  may  prove  impossible  for 
the  medical  department  to  fulfill  its  stated  mission. 

"The  mission  of  the  medical  department  in  the  combat 
theater  is  to  return  patients  to  duty  with  the  fleet 
Marine  force  (FMF)  and  the  fleet  in-theater,  if  possible, 
and  to  stabilize  and  prepare  for  evacuation  those  patients 
whose  length  of  stay  is  expected  to  exceed  the  evacuation 
policy." 

The  threat  of  mass  casualties  produced  by  the  introduction  of  nuclear 
weapons  to  the  battlefield  has  been  recognized  for  some  time  and  much  has 
been  written  on  this  subject.  However,  little  guidance  has  been  provided 
on  the  problem  of  chemical  and  biological  (CB)  agent  casualties.  While  the 
initial  use  of  CB  agents  against  unprepared  troops  may  cause  a  mass  casualty 
situation,  these  weapons  will  produce  a  manageable  level  of  patients  if  proper 
nuclear,  biological,  and  chemical  defense  (NBCD)  equipment  and  training  have 
been  instituted  in  the  FMF.  The  Marine  air  ground  task  force  (MAGTF)  must 
be  aware  of  the  potential  threat  and  take  proper  defensive  precautions  during 
planning  and  execution  in  order  to  hold  casualties  to  an  acceptable  level. 

A  MAGTF  conducting  an  opposed  amphibious  assault  may  experience,  and  must 
plan  and  prepare,  for  extremely  heavy  casualties  occurring  among  the  assault 
waves,  or  within  a  day  or  two  of  the  landing.  The  number  of  casualties 


depending  heavily  on  the  degree  of  tactical  surprise  achieved  and  on  the 
combat  capability  and  doctrine  of  the  defending  force.  These  casualties 
place  the  greatest  strain  on  the  medical  system  during  a  period  of  transi¬ 
tion  from  ship  to  shore.  The  medical  support  system  must  display  great 
flexibility  and  responsiveness  during  this  critical  transition  period. 

As  an  historical  example,  the  one-division  landing  at  Tarawa  in  World 
War  II  experienced  very  heavy  casualties  among  the  initial  assault  waves 
before  they  even  made  it  ashore.  By  36  hours  after  H-hour,  two  assault 
regiments  had  lost  about  35  percent  of  their  table  of  organization  (T/0) 
strength  and  could  muster  only  one  combat  effective  battalion  between  them. 
Because  of  this  high  initial  casualty  rate,  and  the  limited  medical  support 
available,  the  casualty  treatment  ratio  (the  ratio  of  WIA  to  KIA)  was  the 
lowest  for  Tarawa  (2.3)  of  any  comparable  assaults.  By  contrast,  the 
similar-sized  assault  at  Peliliu  had  greater  overall  casualties,  but  fewer 
occurred  on  D-day,  and  the  treatment  ratio  for  D-day  was  a  relatively  high 
4.3.  The  1st  Marines  at  Peliliu  took  approximately  20  percent  casualties 
on  D-day  and  were  able  to  continue  in  combat  for  the  remainder  of  the 
week-long  battle.  By  the  end  of  the  week,  however,  they  had  suffered  more 
than  1,700  casualties  and  were  of  limited  combat  effectiveness. 

With  these  historical  examples  as  illustrations,  we  may  suggest  certain 
design  criteria  for  medical  support  of  amphibious  assaults.  The  medical 
system  should  be  designed  to  handle: 

•  The  maximum  sustainable  casualty  rate  for  assault  waves  (regi¬ 
ment-sized  units),  which  can  run  as  high  as  25  percent  on  D-day 
or  D+l. 


4-2 


•  The  maximum  sustainable  casualty  rate  for  division-sized  units 
conducting  an  amphibious  assault,  which  is  5  to  10  percent  per 
day  over  a  several  day  period. 

•  The  patients  resulting  from  these  casualty  rates  with  an  expected 
casualty  treatment  ratio  for  conventional  weapons  that  should 
approximate  4:1  (unconventional  weapons  will  be  discussed  later). 

Mass  casualty  situations,  which  may  result  from  either  conventional  or 
NBC  weapons  use,  are  by  definition  not  sustainable,  may  result  in  mission 
failure,  and  should  not  be  used  as  design  conditions  for  medical  support. 

4.2  CHEMICAL  THREAT  CHARACTERISTICS 

The  chemical  agent  threat  presents  the  medical  support  system  with  its 
most  severe  problems  with  respect  to  treatment  and  handling  of  patients. 

The  introduction  of  chemical  agents  on  the  battlefield  places  severe  limita¬ 
tions  on  the  ability  of  the  Medical  Department  to  function  effectively  in 
providing  medical  support.  The  current  NBC  protective  ensemble  hinders  the 
function  of  medical  personnel.  Contamination  of  patients  and  equipment 
further  delays  and  degrades  medical  attention.  The  management  and  treat¬ 
ment  of  contaminated  patients  presents  unique  medical  problems.  Not  only 
is  the  treatment  exacting  in  many  cases,  but  also  the  patient  may  represent 
a  hazard  to  the  medical  personnel.  Treatment  and  handling  must  consider 
the  safety  of  both  the  patient  and  those  providing  medical  support.  The 
medical  support  system  must  be  designed  to  meet  these  requirements  so  that 
it  can  continue  its  mission  on  the  integrated  battlefield. 

The  medical  support  system  in  the  MAGTF  force  beachhead  (FBH)  must  be 
able  to  operate  in  a  contaminated  environment  for  various  periods  of  time. 
The  more  forward  elements  of  medical  support  will  be  subjected  to  the  same 
level  of  threat  as  the  combat  unit  they  are  supporting.  Medical  units  in 


the  rear  of  the  FBH  may  be  able  to  locate  initially  in  contamination  free 
areas.  However,  they  may  be  exposed  to  chemical  agents  drifting  downwind 
from  an  attack.  The  medical  units  themselves  may  be  the  target  of  a  chemi¬ 
cal  attack.  The  medical  support  system  will  be  forced  to  take  NBC  protec¬ 
tive  measures  for  their  own  survival  and  then  conduct  their  mission  while 
in  an  NBC  protected  posture.  To  accomplish  this  the  medical  support  system 
must  be  organized,  equipped  and  trained  in  the  fundamentals  of  NBCD  as 
specified  for  all  MAGTF  units.  Commanders  of  medical  units  must  ensure 
that  their  units  can  survive  and  operate  effectively  on  the  integrated 
battlefield. 

The  characteristics  of  medical  casualties  under  chemical  warfare  (CW) 
conditions  reflect  the  types,  capabilities,  and  employment  of  enemy 
weapons--both  chemical  and  conventional.  The  principal  types  of  Soviet 
chemical  agents  are  estimated  to  be  nerve  agents,  vesicants,  and  a  blood 
agent.  The  nerve  agents  are  the  most  toxic  and  tactically  versatile  type 
of  agent.  They  are  believed  to  be  the  preferred  Soviet  chemical  agents. 
However,  in  considering  medical  implications  of  CW,  it  must  be  recognized 
that  casualties  could  be  sustained  due  to  exposure  to  any  one  or  more  types 
of  chemical  agents.  Highlighted  in  the  following  paragraphs  are  character¬ 
istics  typical  of  medical  workloads  under  CW  conditions. 

The  general  effects  on  man  of  the  various  types  of  chanical  agents  are 
summarized  in  table  4-1.  Specific  effects  of  these  agents,  identified  as 
important  for  medical  support,  are  summarized  below: 

•  Nerve  agents.  The  time  course  of  nerve  agent  effects  is  shown  in 
table  4-2.  Slight  exposure  to  nerve  agents  could  interfere  with 
some  occupations  on  the  battlefield,  but  the  three  degrees  of 


Table  4-1.  General  Effects  of  CW  Agents^ 


Nerve  Agents  Vesicants  Blood  Agents 

(GA,  GB,  GD,  VX)  (H,  HD,  HN,  L,  HL)  (AC,  HCN,  CK) 


Mechanism  of 
action 

Antichol inesterase 
agents  producing 
cholinergic  poison¬ 
ing. 

Vesicant 

Systemic  poison 

Eyes 

Miosis,  redness,  pain, 
dimness  of  vision, 
headache,  lacrimation 

Miosis,  redness, 
edema,  gritting 
pain,  lacrimation 
photophobia, 
scarring 

Nose 

Rhi nor rhea 

Swelling,  irritation, 
ulceration,  discharge, 
edema  of  larynx 

Throat 

Tightness 

Respiratory 

tract 

Tightness  in  chest 
wheezing,  bronchial 
secretion,  cough 
dyspnea,  pulmonary 
edema,  cyanosis 

Irritation,  hoarse¬ 
ness,  aphonia,  cough, 
tightness,  dyspnea, 
rales,  pneumonia, 
fever 

Deep  respira¬ 
tion,  followed 
rapidly  by 
dyspnea, 
gasping  and 
then  cessa¬ 
tion  of  res¬ 
piration 

Skin 

Sweating 

Redness,  burning, 
blisters,  later 
necrosis 

Pinker  than 
normal 

Gastroi ntest- 
inal  tract 

Salivation,  anorexia, 
nausea,  vomiting, 
abdominal  cramps, 
substernal  tightness, 
heartburn,  eructation, 
diarrhea,  tenesmus, 
involuntary  defecation 

Pain,  nausea, 
vomiting,  diarrhea 

Nausea 

Cardiovascular 

system 

Pal  lor,  some  rise  in 
blood  pressure 

Shock,  later 
depression  of  bone 
marrow.  H,  HL- 
hemolytic  anemia, 
pulmonary  edema 

Table  4-1.  General  Effects  of  CW  Agents*  (Continued) 


Nerve  Agents  Vesicants  Blood  Agents 

(GA,  GB,  BD,  VX)  (H,  HD,  HN,  L,  HL)  (AC,  HCN,  CK) 


Central 

nervous 

system 


Muscles 


Giddiness,  tension,  in-  Malaise,  depression 
somnia,  headache,  prostration 

drowsiness,  poor  mem- 
mory,  difficulty  con¬ 
centrating,  confusion, 
slurred  speech,  ataxia, 
weakness,  coma  with 
areflexia,  Cheyne- 
Strokes  respiration, 
convulsions 

Fasciculation,  fatigue, 
cramps,  weakness  includ¬ 
ing  muscles  of  respira¬ 
tion 


Giddiness, 
headache,  coma 
convulsions, 
later  irration 
al  behavior, 
ataxia 


*Uata  extracted  from  NAVMED  P-5041,  Treatment  of  Chemical  Casualties  and  Con¬ 
ventional  Military  Lnemical  Injuries,  Department  of  the  Navy,  Washington,  D.C., 
30  May  1974. 

UNCLASSIFIED.  For  additional  information  on  CW  casualty  characteristics 
and  medical  treatment  requirements  refer  to  NAVMED  P-5059,  NATO  Handbook  on 
the  Medical  Aspects  of  NBC  Defensive  Operations.  AMED  P-6,  August  1973. 


4-6 


Table  4-2.  Time  Course  of  Effects  of  Nerve  Agents* 


Duration  of 
Effects 


Type  of 
Effects 

Route  of 
Absorption 

Description 
of  Effects 

When  Effects  Appear 
After  Exposure^ 

Mild  Severe 

Exposure  Exposure 

Vapor 

Local 

Lungs 

Rhinorrhea, 
nasal  hyper¬ 
emia,  tight¬ 
ness  in  chest, 
wheezing 

1  to  several 
minutes 

a  few 
hours 

1-2 

days 

Vapor 

Local 

Eyes 

Miosis,  con¬ 
junctivitis, 
hyperemia,  eye 
pain,  frontal 
headache 

1  to  several 
minutes 

Miosis- 

24 

hours 

3-14 

days 

2-5 

days 

Vapor 

Systemic 

Lungs 

Skin 

or 

See  table  4-1 

Less  than  1 
minute  to  a  few 

Several 

hours 

8  days 

minutes  after 
moderate  or 
marked  exposures 
about  30  minutes 
after  mild  ex¬ 
posure 


Liquid 

Local 

Eyes 

Same  as  vapor 
effects 

Instantly 

Similar 

to 

effects 
of  vapor 

Liquid 

agent 

Local 

Ingestion 

Gastrointestin¬ 
al  (see  table 
4-1) 

About  30  minutes 
after  ingestion 

3  days 

5  days 

Liquid 

agent 

Local 

Skin 

Local  sweating 
and  muscular 
twi tching 

3  minutes  -  2 
hours 

3  days 

5  days 

Liquid 

agent 

Systemic 

Lungs 

See  table  4-1 

Several  minutes 

1-5 

days 

Liquid 

agent 

Systemic 

Eyes 

Same  as  vapor 

Several  minutes 

2-4 

days 
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Table  4-2.  Time  Course  of  Effects  of  Nerve  Agents^  (Continued) 


Duration  of 
Effects 


Type  of 

Route  of 

Description 

When  Effects  Appear  Mild  Severe 

After  Exposure  Exposure  Exposure 

Effects 

Absorption 

of  Effects 

Liquid 

Systemic 

Skin 

Generalized 

15  minutes  -  2 

2-5 

agent 

sweating 

hours 

days 

Liquid 

Systemic 

Ingestion 

Gastrointest¬ 

15  minutes  -  2 

3-5 

agent 

inal  (see 
table  4-1) 

hours 

days 

*Data  extracted  from  NAVMED  P-5041. 

2 

After  lethal  or  near  lethal  exposures  to  nerve  agents,  the  time  to  onset  of 
symptoms  and  maximum  severity  of  symptoms  is  shorter;  it  may  be  extremely 
brief  after  overwhelming  exposure.  Following  exposure  to  lethal  concentra¬ 
tions,  the  time  interval  to  death  depends  on  the  degree,  route  of  exposure, 
and  the  agent.  For  example,  GB  is  most  toxic  by  inhalation.  GA  is  more 
toxic  through  the  skin  that  GB.  If  inhaled,  VX  acts  as  cast  as  GB  and  is 
more  toxic.  Exposure  to  lethal  concentration  of  GB  results  in  death  5 
minutes  after  appearance  of  symptoms  if  untreated. 
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incapacitation  that  require  significant  medical  treatment  are  shown 
in  table  4-3.  Severe  nerve  agent  exposure  may  rapidly  cause  un¬ 
consciousness,  muscular  paralysis,  and  cessation  of  breathing. 


Table  4-3.  Degrees  of  Incapacitation  Resulting  from  Exposure 
to  Nerve  Gas  (GB)* 


Moderate  (Mild  Systemic 
Exposure 


Severe  (Moderate  Systemic 
Exposure 


Very  Severe 


Respiratory  system-- 
moderate  chest  tightness, 
bronchial  secretion,  ex¬ 
piratory  wheeze,  cough, 
rhinorrhea,  and  salivation. 
Eye--maximal  miosis. 
Gastrointestinal  tract-- 
Neuromuscular  system--easy 
fatigue,  slight  weakness 
(especially  with  exertion), 
muscle  fasciculations,  and 
twi tching. 

Central  nervous  system-- 
excessive  dreaming,  in¬ 
somnia  (partly  from  eye 
pain),  and  anxiety. 


Eye--saine  as  "moderate". 
Respiratory  system--severe 
chest  tightness,  lower 
sternal  pain. 

Gastrointestinal  tract-- 
vomiting,  cramps,  diarrhea, 
heartburn. 

Urinary  system--frequent 
urination. 

Neuromuscular  system-- 
muscular  weakness,  tremors, 
and  dyspnea. 

Central  nervous  system-- 
same  as  "moderate,"  plus 
jitteriness,  emotional 
lability,  giddiness,  headache, 
memory  impairment,  slow  recall 
slow  reaction,  and  ataxia. 


Central  nervous 
system--the 
principal  effects 
are  convulsions, 
collapse,  and 
paralysis. 


*The  various  degrees  of  incapacitation  resulting  from  exposure  to  GB  that 
require  significant  medical  treatment  are  defined  by  the  nature  and  degree 
of  toxic  symptoms. 
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Mental  confusion,  incoordination,  and  collapse  may  occur  so 
quickly  that  the  casualty  cannot  perform  self-aid;  first-aid  must 
then  be  administered  by  the  other  personnel.  To  save  as  many 
nerve  gas  casualties  as  possible,  specific  self-/first-aid  mea¬ 
sures  must  be  initiated  immediately  or  nearly  immediately  on  the 

battlefield.*  These  measures  must  then  be  reinforced,  with 

2 

minimal  or  no  interruption,  by  continuing  resuscitative  and 

3  4 

symptomatic  treatment  provided  by  medical  personnel. 

•  Vesicant  agents.  Predominant  symptoms  of  casualties  caused  by 
vesicant  agents  are  the  presence  of  toxic  chemical  burns;  high 
incidences  of  eye  injuries  (86  percent  of  World  War  I  mustard 
casualties);  respiratory  damage;  and  contaminated  condition  of 
patients.  The  insidious  nature  of  most  vesicant  agents  can  delay 
recognition  of  exposure  and  treatment  of  casualties.  In  some 
cases,  signs  of  injury  may  not  appear  for  several  hours.  Conse¬ 
quently,  vesicant  agent  effects  can  be  more  serious  than  is 
immediately  apparent.  The  multiple  traumatic  effects  of  vesicant 


Administration  of  one  of  the  approved  antidotes  (atropine;  benactyzine 
hydrochloride,  atropine  sulfate,  TMB-4  (TAB));  artifical  respiration; 
ocular  irrigation  (liquid  nerve  agent  in  eye);  decontamination  of  the  skin, 
as  soon  as  possible. 

2 

Control  of  respiratory  failure  (assisted  ventilation)  and  hemorrhage; 
administration  of  antidote(s);  decontamination,  particularly  ocular  and 
facial . 

3 

Management  of  convulsions;  relief  of  apprehension;  treatment  of  ocular 
symptoms. 

4 

For  details  pertaining  to  self-aid,  first-aid,  and  medical  treatment  of 
CW  casualties.  See  NAVMED  P-5059,  NAVMED  P-5041  and  the  Emergency  War 
Surgery  Handbook. 
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agents  (skin,  lung,  and  eye  damage)  increase  the  requirements 
for  management  and  care  of  vesicant  agent  casualties.  Medical 
treatment  of  such  casualties  is  detailed  in  references  cited 
previously;  principles  for  their  medical  management  are  ad¬ 
dressed  later  herein. 

•  Blood  agents.  The  Soviets  are  believed  to  have  a  blood 
agent  (AC--hydrocyanic  acid).  This  agent  is  particularly 
adapted  to  delivery  of  "crash"  concentrations  by  large- 

volume  delivery  means  such  as  multiple  rocker  launchers 
in  order  to  achieve  almost  instantly  the  high  agent  con¬ 
centrations  required  for  maximum  effects.  In  high  con¬ 

centrations,  AC  may  cause  immediate  death  after  inhalation 
of  a  few  breaths.  Typically,  either  death  occurs  quickly 
or  recovery  takes  places  within  a  few  minutes  after  removal 
from  the  toxic  atmosphere.  Accordingly,  it  is  reasonable 
to  expect  that  exposure  to  AC  should  not  contribute  a  sig¬ 
nificant  portion  of  CW  medical  workloads. 

4.3  NBC  MEDICAL  WORKLOAD 

The  magnitude  and  composition  of  the  medical  workload  on  an  integrated 
battlefield  is  highly  variable.  The  success  of  preassault  operations,  the 

reaction  of  the  enemy  and  especially  the  choice  of  weapons  mix  employed  by 

the  enemy  all  heavily  influence  the  casualty  rate  and  type.  However,  using 
the  design  criteria  established  in  paragraph  4.1,  it  is  possible  to  set 
reasonable  limits  to  the  types  and  proportions  of  casualties  that  would  be 
generated  in  a  sustainable  but  heavy-load  situation. 


The  most  critical  period  for  medical  support  is  during  the  first  day  of 
an  assault.  It  is  difficult  to  imagine  a  situation  in  which  the  enemy 
effectively  employs  nuclear  weapons  during  the  first  or  second  day  of  an 
amphibious  assault  that  does  not  result  in  unacceptable  casualty  levels  and 
thereby  cause  the  operation  to  be  aborted.  On  the  other  hand,  prompt 
reaction  by  an  enemy  with  normal  biological  agents  would  likely  have  mini¬ 
mal  effect  during  this  period  because  of  the  long  time  required  to  produce 
casualties . 

The  most  serious  threat  for  medical  support  system  design,  therefore, 
is  a  combination  of  conventional  and  chemical  weapons  employment  by  the 
enemy.  Soviet  doctrine  prescribes  the  integrated  employment  of  CW  and 
conventional  weapons  thereby  expanding  the  spectrum  of  patient  categories 
in  the  medical  system.  These  patients  can  be  divided  into  the  following 
categories  with  respect  to  cause: 

•  Conventional  wounds  and  battle  injuries 

•  CW  agent  poisoned 

•  Combination  of  the  above 

•  Disease  and  non-battle  injuries 

However,  these  patients  may  or  may  not  be  contaminated,  therefore,  the 
medical  support  system  can  be  faced  with  a  wider  variety  of  patient  cate¬ 
gories  based  on  special  handling  requirements.  The  problem  of  treatment 
and  handling  these  patient  categories  will  be  further  compounded  by  the 
requirement  for  NBCD  measures  in  the  medical  support  element.  The  final 
patient  workload  which  could  be  postulated  for  the  medical  support  system 
in  an  NBC  threat  environment  is  shown  in  figure  4-1.  An  increase  in  the 
non-battle  injuries  could  be  expected  because  of  a  new  category  of  casualties 
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Figure  4-1.  Possible  Patient  Workloa 
in  CW  Environment- 


created  by  N8CD  measures.  A  recent  report  prepared  by  the  U.S.  Army,  8th 
Infantry  Division  (mechanized)  discussed  patient  categories  evaluated 
during  a  field  exercise. 


"Medical  personnel  whether  unit  aidmen,  members  of  the  Battalion 
Aid  Station  or  from  a  section  of  the  Division  Clearing  Station 
will  see  two  main  groups  of  casualties.  The  first  group  is 
directly  related  to  chemical  warfare.  The  second  group  is  re¬ 
lated  to  NBC  defensive  measures.  In  the  first  group,  medical 
personnel  could  expect  to  see  those  who  are  pure  chemical  casual¬ 
ties  resulting  from  poor  training,  or  chemical  defense  equipment 
problems.  The  pure  conventional  casualty  will  always  exist,  but 
it  may  be  impossible  to  determine  if  he  arrives  at  the  medical 
element  in  a  chemical  ensemble.  Some  conventional  casualties  may 
arrive  wearing  contaminated  clothing.  Mixed  casualties  could 
result  from  casualties  becoming  contaminated  in  the  area  of  their 
injury.  Psychiatric  casualties  could  be  expected  to  increase  in 
chemical  warfare.  The  second  group  of  casualties  could  result 
from  NBC  defensive  measures.  These  include  heat  stress,  agent 
treatment  overdose,  vehicle  accidents  from  driving  while  masked 
and  psychiatric  problems  from  being  encapsulated  in  the  chemical 
ensemble. " 


Conventional  weapons  and  battle  injuries  can  be  expected  to  produce  a 
treatment  ratio  of  around  4:1  (i.e.,  four  patients  introduced  into  the 
medical  system  for  each  casualty  killed  in  action).  Under  certain  circum¬ 
stances  this  ratio  could  vary  from  2.5:1  to  5:1,  but  the  ratio  4:1  is  quite 
representative  of  experience  in  intense  combat  typical  of  an  amphibious 
assault.  Of  these  conventional  casualties  within  the  ground  assault  ele¬ 
ments  of  a  MAGTF,  about  half  can  be  attributed  to  small  arms  and  other 
direct  fire  weapons,  and  the  other  half  to  supporting  arms. 
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If  the  enemy  chose  to  use  few  or  no  chemical  weapons  against  trained 
and  prepared  troops,  chemical  casualties  and  contaminated  casualties  would 
be  minimal.  Aside  from  some  small  increase  in  non-battle  injuries  (heat 
casualties,  psychiatric,  accidental  treatment  overdose)  the  medical  work¬ 
load  would  be  the  same  as  for  purely  conventional  operations.  If,  on  the 
other  hand,  the  enemy  supporting  arms  are  devoted  primarily  to  chemical 
weapons,  both  the  magnitude  and  the  distribution  of  the  medical  workload 
can  be  expected  to  change. 

Using  the  casualty  assessment  technique  (CAT,  see  Volume  2),  with 
chemical  effectiveness  data  from  FMFM  and  North  Atlantic  Treaty  Organiza¬ 
tion  (NATO)  documents,  supporting  arms  using  chemical  weapons  against 
trained  and  prepared  troops  were  assessed  to  be  nearly  five  times  as  effec¬ 
tive  in  producing  casualties  as  conventional  supporting  weapons.  In  addi¬ 
tion,  chemical  weapons  are  estimated  to  be  about  1/3  as  effective  as  con¬ 
ventional  high  explosive  rounds  in  producing  fragment-wound  casualties. 
Because  of  the  way  supporting  arms  are  employed  with  chemical  weapons,  most 
supporting  arms  fragment-wound  casualties  can  be  expected  to  be  agent- 
poisoned  as  well,  and  few  small  arms  casualties  will  be  subject  to  imme¬ 
diate  agent  poisoning.  Under  cool  weather  conditions,  (low  heat  stress), 
non-battle  injuries  among  well-trained  troops  can  be  expected  to  increase 
very  little  to  about  1/3  the  number  of  casualties  from  an  all-conventional 
situation  during  the  actual  assault.  Summarizing  all  these  considerations, 
the  breakdown  of  casualties  by  cause  for  a  "worst  case"  chemical  plus 
conventional  weapon  amphibious  assault  (first  days)  is  shown  in  table  4-4. 

Table  4-4  also  shows  how  the  treatment  ratio  (the  number  of  patients 
divided  by  the  number  of  those  who  die  before  becoming  patients)  differs 


Table  4-4.  Breakdown  of  Casualty  Population  by  Cause  for 

Heavy  Weapon  Use 


Casualty  Category 

Casualty  Proportion, 
Percent 

Treatment 

Ratio 

Patient  Proportion 
Percent 

Conventional  wounds 
(primarily  small  arms) 

15 

4:1 

14 

CW  agent  poisoning 

67 

6:1 

70 

Conventional  plus  agent 
poisoning  (primarily 
support  arms) 

8 

1:1 

5 

Non-battle  injuries/ 
illness 

10 

9:1 

11 

for  the  different  casualty  categories.  Conventional  (small  arms)  casual¬ 
ties  are  expected  to  exhibit  the  historical  ratio,  4:1,  which  has  held 
f  irly  constant  from  Korea  and  Vietnam  experience.  Casualties  exhibiting 
agent  poisoning  only  among  prepared  troops  are  expected  to  exhibit  high 
rates  of  survival  for  two  reasons:  (1)  agent  concentrations  within  target 
areas,  and  even  more  so  in  the  larger  drift  areas,  are  not  expected  to 
reach  lethal  levels  uniformly,  and  (2)  even  poorly  performing  NBC  defense 
measures  can  be  expected  to  reduce  the  exposure  below  ambient  concentra¬ 
tions.  A  treatment  ratio  to  6:1,  or  higher,  is  a  reasonable  estimate  of 
survival  (see  Volume  2  for  detailed  discussion);  however,  actual  experience 
could  provide  completely  unexpected  data.  By  contrast,  the  survival  rate, 
even  to  preliminary  medical  aid,  of  a  combination  casualty  is  expected  to 
be  very  low.  Those  wounded  by  contaminated  shell  fragments  are  unlikely  to 
survive  the  double  shock  of  the  wound  and  essentially  intravenous  agent 


poisoning.  Even  uncontaminated  fragments  will  open  a  susceptible  path  to 
contamination  in  the  wound  as  well  as  in  many  cases  breaching  the  protec¬ 
tive  ensemble  and  reducing  the  patient’s  capability  for  NBCD.  An  assump¬ 
tion  of  50  percent  survival  to  initial  treatment  may  be  optimistic,  but  is 
appropriate  for  this  study  to  ensure  handling  of  this  type  of  casualty. 
Non-battle  injury  and  disease  typically  have  very  high  treatment  ratios. 

In  climates  without  severe  heat  stress  this  characteristic  will  remain.  An 
assumption  of  9:1  is  appropriate  for  this  study  even  though  specific  data 
are  lacking. 

The  resulting  distribution  of  patients  by  cause  category,  also  shown  in 
table  4-4,  should  be  appropriately  balanced  to  represent  this  aspect  of  the 
medical  workload  for  a  situation  with  high  chemical  weapon  usage.  The  next 
consideration  is  to  define  the  proportion  of  patients  with  liquid  agent 
contamination  on  them.  From  considerations  of  tactical  employment  of 
chemical  weapons  explored  with  the  CAT,  the  ratio  of  chemical  casualties  in 
the  target  areas  of  persistent  chemical  agent  strikes  to  chemical  casual¬ 
ties  caused  by  the  downwind  effect  was  approximately  1:3  during  the  first 
hour  of  the  initial  strike.  During  subsequent  hours  of  cloud  drift  and 
non-persistent  ?nent  strike  this  ratio  drops  to  1:12.  Therefore,  in  a 
tactical  situation  (as  represented  by  the  assumptions  of  cloud  drift  in 
FMFM  11-3)  the  number  of  liquid  contamination  free  patients  will  far  exceed 
the  number  of  liquid  contaminated  patients  posing  a  risk  to  medical  person¬ 
nel.  Whether  these  patients  can  be  infallibly  identified  so  as  to  reduce 
both  the  risk  and  the  requirement  for  decontamination  prior  to  treatment  is 
another  aspect  and  will  be  dealt  with  later. 
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The  final  determinant  of  casualty  handling  procedures  is  the  possibil¬ 
ity  of  the  medical  facility  being  in  an  area  that  could  have  chemical  agent 
vapor  concentrations  in  the  air.  The  tactical  representation  of  chemical 
employment  evaluated  with  the  CAT  also  represented  the  variability  of  wind 
direction  and  speed  typical  of  littoral  regions.  Agent  clouds  subject  to 
these  wind  variations  spread,  mix,  and  extend  to  provide  substantial  agent 
vapor  risk  over  most  of  the  FBHA.  In  the  tactical  situation  examined 
(using  FMFM  11-3  data)  significant  casualty  risk  to  unprotected  personnel 
from  vapor  in  the  atmosphere  covered  3/4  of  the  test  terrain,  and  virtually 
all  of  the  committed  force,  less  than  24  hours  after  H-hour  (and  less  that 
12  hours  after  the  first  chemical  strike).  Detailed  results  are  shown  in 
Volume  12.  Even  if  special  care  could  be  taken  to  establish  medical  facili¬ 
ties  in  regions  with  clean  atmosphere  initially,  this  condition  could 
change  with  little  notice,  and  the  vapor  risk  could  continue  indefinitely. 

The  conditions  that  characterize  the  medical  workload  for  a  period  of 
intense  chemical  warfare  are  summarized  in  figure  4-2.  From  the  informa¬ 
tion  in  figure  4-2  it  can  be  determined,  for  example,  that  about  25  percent 
of  the  patients  will  be  free  of  agent  poisoning  and  liquid  contamination, 
and  that  a  few  hours  after  a  strike  about  69  percent  (92  percent  of  75 
percent)  of  the  chemical  agent  patients  will  be  uncontaminated  by  liquid 
agent. 
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LIQUID  CONTAMINATION  FREE 

(100%) 
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(25%) 


NON-BATTLE  IN)  URIfcS 
DISEASE  PATIENT 

(11%) 


CW  AGENT  POISONED 
PATIENT 


(70%) 


LIQUID  CW  AGENT  CONTAMINATED(_\ 
(25% -*-8%) 
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AND  CW  AGENT  POISONED 
PATIENT 

(5%)  ^ 


'LIQUID  CONTAMINATION  FREE 
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- «■ 

(75%) 


Figure  4-2.  Medical  Workload  for  Intense  CW  as  Developed 
in  the  CAT  Using  FMFM  11-3  Data 

The  data  of  figure  4-2  represent  a  reasonable  projection  of  the  cur¬ 
rently  accepted  weapons  effects  data  (FMFM  11-3).  However,  at  the  direction 
of  the  study  sponsor,  the  work  done  at  Dugway  Proving  Ground  which  modifies 
the  estimates  of  both  liquid  and  vapor  persistence  was  evaluated.  Using 
these  new  Dugway  data  and  the  CAT  to  assess  the  results  of  heavy  enemy  use 
of  chemical  weapons  results  in  the  medical  workload  characteristics  shown 
on  figure  4-3.  The  breakdown  of  casualties  by  cause  shows  relatively 
little  change  from  figure  4-2  (e.g.,  70  percent  agent  poisoned  patients 
instead  of  75  percent),  but  both  liquid  contamination  and  vapor  drift  are 
substantially  different.  Compensating  for  the  relatively  low  effectiveness 
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Figure  4-3.  Medical  Workload  for  Intense  CW  as  Developed 
in  the  CAT  Usinq  Duqway  Provinq  Ground  Data 


of  vapor  clouds,  according  to  the  Dugway  data,  the  enemy  fire  support 
system  would  likely  make  heavy  use  of  thickened  nerve  and  vesicant  agents. 
As  a  result,  a  high  proportion  of  chemical  casualties  would  be  contaminated 
by  liquids  or  come  from  contaminated  areas,  possibly  as  high  as  70  percent 
initially  and  reducing  to  about  half  as  the  limited  vapor  clouds  form, 
drift,  dissipate,  and  are  formed  again  from  the  frequent  succeeding 
strikes.  At  any  given  time,  however,  the  extent  of  vapor  cloud  coverage  of 
the  battle  area  is  minimal,  about  2  percent  as  contrasted  with  the  75 
percent  shown  in  figure  4-2  (see  Volume  2). 


The  chemical  casualties  accepted  by  the  medical  system  for  treatment 
will  include  those  with  symptoms  of  varying  severity  as  defined  in  table 
4-3.  The  actual  severity  of  symptoms  for  any  individual  casualty  depends 
both  on  the  agent  type  and  dose  absorbed,  and  on  the  individual  patient's 
reaction  to  the  agent.  Data  for  the  distribution  of  patient  reactions  to 
nerve  agent  poisoning  are  given  in  Volume  2.  Information  of  that  type  can 
provide  some  indication  of  the  distribution  of  casualties  by  severity.  One 
technique  for  doing  so  is  illustrated  in  Volume  2.  The  CAT  provides  an 
example  of  the  distribution  of  vapor  risk  on  the  battlefield.  What  are  un¬ 
known  are  the  effectiveness  of  less  than  perfect  NBC  defense  protective 
measures  in  reducing  the  total  dose  absorbed,  and  the  success  that  can  be 
achieved  in  arresting  very  severe  symptoms  by  prompt  treatment  and  thereby 
improving  the  treatment  ratio.  A  conservative  assumption  for  faulty  NBCD 
equipment  or  procedures  is  that  they  still  would  reduce  the  agent  dose 
received  to  about  half  of  what  would  have  been  absorbed  without  any  pro¬ 
tection.  If  it  also  is  assumed,  as  mentioned  above,  that  about  14  percent 
of  all  chemical  casualties  are  KIA  before  any  treatment  can  be  administered 
(treatment  ratio  of  6:1),  then  the  proportion  of  patients  exhibiting  very 
severe  symptoms  (possibly  requiring  resuscitation)  could  run  from  0  percent 
(no  heavy  dose  survivors),  in  situations  where  the  risk  is  from  drifting 
vapor,  to  about  15  percent  where  most  casualties  are  caused  by  dense  con¬ 
centrations  in  or  near  target  areas.  About  70  to  75  percent  of  the  patients 
should  exhibit  moderate  symptoms,  with  the  balance  severely  affected. 

As  an  illustration  of  the  effect  of  these  factors  on  the  medical  workload, 
it  is  possible  to  construct  an  expected  distribution  of  patients  under  condi¬ 
tions  that  would  stress  the  meuical  systan  to  its  design  limit.  In  a  reason- 
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able  MAF  amphibious  operation,  approximately  7,500  troops  would  be  put 
ashore  in  the  first  24  hours.  A  sustainable,  if  severe,  casualty  rate  of 
25  percent  could  result  in  1,875  casualties  in  this  period.  (Such  a  high, 
casualty  rate  could  result  in  early  and  heavy  commitment  of  reserves,  but 
no  additional  casualties  need  be  assessed  to  continue  this  illustration.) 
If  the  enemy  were  relying  heavily  on  chemical  weapons  for  supporting  arms, 
and  if  the  troops  were  well  trained  and  equipped  for  NBCD,  then  the  maximum 
chemical  patient  workload  could  be  the  patient  population  distribution 
shown  in  table  4-5.  The  patient  load  receiving  some  form  of  medical  treat¬ 
ment  would  be  1,566.  Of  these  patients,  approximately  half  would  exhibit 
only  moderate  symptoms  of  CW  agent  poisoning,  with  a  prognosis  of  effects 
lasting  about  1  to  3  days  (table  4-2).  On  the  other  hand,  about  ten  per¬ 
cent  of  the  patients  would  exhibit  very  severe  symptoms,  with  the  attendant 
requirement  for  intensive  care  and  early  evacuation.  The  other  patient 
categories  in  table  4-5  similarly  impose  specific  characteristics  and 
requirements  for  patient  handling.  A  medical  system  capable  of  handling 
this  patient  distribution  under  threat  of  chemical  vapor  and  liquid  con¬ 
tamination,  and  equally  prepared  to  handle  a  similar  load  of  casualties 
from  a  no-chemical -threat  situation,  would  provide  adequate  support  for  all 
reasonable  anticipated  situations  short  of  mass  casualties. 
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Table  4-5  Estimated  Patient  Population  Distribution  for  High-Casualty,  High-Chemical -Use  Situation 
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4.4  MAGTF  MEDICAL  ASSETS  AND  CAPABILITIES 

The  commander  of  the  MAGTF  is  ultimately  responsible  for  the  health  of  his 
command.  The  commander  is  provided  medical  personnel  and  equipment  to  assist 
him  in  fulfilling  this  responsibility.  The  medical  support  for  the  MAGTF  is 
planned  to  conform  to  the  tactical  plans  and  policies  of  the  commander. 

The  medical  assets  which  are  normally  found  in  a  MAGTF  can  be  summarized 
as  follows: 

•  Medical  personnel  are  organic  to  all  combat  and  combat  support 
organizations  of  battalion/squadron  size  or  larger. 

•  Combat  service  support  organizations  have  medical  personnel 
assigned  in  accordance  with  their  mission  and  the  mission  of 
their  parent  command. 

•  Medical  support  capability  above  the  battalion/squadron  level 
is  provided  by  the  medical  battalion  of  the  force  service 
support  group  (FSSG),  group  aid  station  (GAS),  and  Marine 
air  base  squadron  (MABS). 

t  Medical  material  support  for  all  combat,  combat  support,  and 
medical  battalion  services  is  provided  by  the  medical  logistics 
company,  supply  battalion,  FSSG. 

A  closer  look  at  each  one  of  the  medical  elements  will  provide  a  basis 
for  assessing  the  current  NBC  casualty  handling  capability  of  the  medical 
support  system. 

The  hospital  corpsman  is  the  leading  edge  of  the  medical  support  system. 
He  will  be  the  first  to  contact  a  casualty  entering  the  medical  support  sys¬ 
tem.  The  company  and  platoon  corpsman  perform  first  aid  such  as  controlling 


hemorrhage,  splinting  fractures,  applying  battle  dressings,  giving  morphine, 
and  in  some  cases,  administering  supporting  fluid.  They  must  also  complete 
field  medical  cards  on  all  casualties,  and  direct  evacuation,  if  appropriate. 

The  battalion  aid  station  (BAS)  is  the  next  element  in  the  medical  support 
system.  The  BAS  is  staffed  by  two  surgeons  and  21  hospital  corpsmen  of  the 
battalion  medical  section.  The  BAS  may  be  bypassed  at  times  depending  on  the 
mode  of  transportation  used  in  evacuation.  The  functions  of  the  BAS  are: 

•  Recording  of  all  casualties  received. 

•  Examining  and  sorting  casualties  for  disposition.  (Triage) 

•  Providing  temporary  shelter  and  emergency  treatment  such  as  dress¬ 
ing  or  redressing  wounds,  applying  or  adjusting  splints,  resuscita¬ 
tion,  and  administering  morphine,  antibiotics,  tetanus  prophylaxis, 
and  plasma  or  plasma  substitutes.* 

•  Initially  treating  nonbattle  casualties  and  holding  those  whose 
condition  will  permit  early  return  to  duty. 

•  Treatment  of  the  majority  of  acute  combat  psychiatric  cases. 

•  Providing  routine  sick  call  for  battalion  personnel  including 
immunization  as  required. 

•  Maintenance  of  health  records  of  battalion  personnel. 

•  Providing  replacement  for  the  company  medical  teams. 


*Common  battle  injuries  expected  are  missile  and  fragmentation  wounds  burns, 
lacerations,  amputations,  fractures,  and  psychiatric  cases. 


The  evacuation  station  (ES),  usually  the  first  external  medical  support 
to  be  established  ashore  in  an  amphibious  assault,  is  a  combination  of  a  shock/ 
surgical  team  and  an  evacuation  platoon  from  a  medical  company.  Essentially 
the  station  operates  as  a  central  collection  and  staging  facility  for  patients 
requiring  seaward  evacuation.  The  ES  provides  an  evacuation  capability  that 
may  be  utilized  either  on  the  beach  or  at  a  helicopter  support  team  landing 
zone.  Their  mission  is  to  collect  patients  from  forward  areas  or  along  the 
beach  and  transport  them  to  the  evacuation  station.  The  functions  of  the  ES 
are: 

•  Perform  triage  of  patients  entering  the  evacuation  station. 

•  Perpetuate  treatment  begun  at  the  BAS. 

•  Perform  basic  emergency  surgery  (e.g.,  ligation  of  blood  vessels), 
if  required,  to  maintain  life  of  patient  while  awaiting  evacuation 
to  either  casualty  receiving  and  treatment  ship  (CRTS),  or  desig¬ 
nated  hospital  ship. 

t  Rapidly  process  casualties  into  the  evacuation  chain,  via  small 
craft  or  helicopter,  utilizing  an  amphibious  task  force  medical 
regulating  center. 

•  Initiate  intravenous  (IV)  therapy,  redressings,  resuscitation. 

•  Replace  evacuation  material  to  forward  echelons;  e.g.,  litters 
and  blankets. 

0  Provide  aid  station  support  for  elements  adjoining  the  evacuation 
station;  e.g.,  beach  shore  party  elements  and  helicopter  support 
teams. 

When  the  tactical  situation  ashore  permits,  usually  after  the  establishment 
of  the  division  command  post,  the  medical  company  is  established  ashore.  This 


unit  can  provide  emergency  and  resusci tative  treatment  and  temporary  hospital¬ 
ization  facilities  for  patients  until  they  are  evacuated.  The  function  of  the 
medical  company  is  to  establish  and  operate  an  emergency,  surgical  field  hos¬ 
pital.  It  consists  of  2  operating  rooms  and  has  a  60-bed  ward  holding  capabil¬ 
ity.  Surgical  disciplines  include  general  surgery  and  orthopedic  surgery. 

A  full  range  of  services  are  included  in  the  hospital: 

•  Triage  0  Postsurgical  intensive  care 

•  Laboratroy  •  Ward  nursing  and  evacuation  prepara- 

•  X-ray  tion  care 

•  Pharmacy  0  Minor  surgery 

•  Shock  and  debridement  •  Major  surgery 

0  Presurgical  holding  0  Sterile  supply 

The  intensity  of  surgery  is  directed  toward  emergency  life/limb/organ 
saving  procedures,  and  patient  stabilization  for  evacuation  to  a  definitive 
care  facility. 

When  the  FBH  has  been  determined  to  be  secure,  and  consistent  with  the  ex¬ 
pected  duration  of  subsequent  operations  ashore,  medical  support  is  upgraded 
by  the  landing  of  the  hospital  company.  The  hospital  company  is  the  major  link 
in  the  evacuation  chain  and  will  usually  be  located  close  to  an  airfield.  In 
fact,  it  is  essential  for  a  suitable  airfield  to  be  available  for  the  hospital 
company  to  conduct  sustained  operations.  The  hospital  company  will  provide  the 
MAGTF  with  a  land-based  medical  support  capability  essentially  independent  of 
sea-based  facilities.  The  company  is  configured  to  provide  a  6-surgical  suite, 
2U0-bed  emergency  surgical  hospital.  Surgical  disciplines  include  general  sur¬ 
gery,  orthopedic  surgery,  ophthalmic  surgery,  neurosurgery,  thoracic  surgery, 


and  oral  surgery.  The  intensity  is  directed  toward  life/limb/organ  saving 
surgery  and  patient  stabilization  for  evacuation  to  a  definitive  care  facility 
or  return  to  duty. 

Other  disciplines  include  anesthesia,  internal  medicine  and  psychology. 

A  full  range  of  ancillary  services  exist  within  the  hospital;  e.g.,  labora¬ 
tory,  pharmacy.  X-ray,  dermatology,  casting,  nursing,  and  emergency  room 
procedures. 

Major  functions  of  the  hospital  company  are: 

•  Receiving,  sorting  and  •  Minor  surgery 

emergency  care  (Triage)  •  Postoperative  intensive  care 

•  Diagnostic  work  ups  •  Ward  nursing/evacuation  preparation 

•  Shock  and  debridement/  •  Sterile  supply 

presurgical  holding 

•  Surgery 

If  the  amphibious  operation  by  the  MAGTF  envisions  a  sustained  land  bat¬ 
tle  additional  medical  support  facilities  would  normally  be  provided  in  the 
form  of  an  Army  or  Navy  hospital  or  functional  component. 

The  medical  support  for  the  MAGTF  which  may  be  involved  in  the  handling  of 
NBC  casualties  can  be  summarized  as  shown  in  table  4-6. 

Table  4-6.  Medical  Support  for  a  MAGTF 
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4.5  NBC  CASUALTY  HANDLING  DEFICIENCIES 

In  each  of  the  medical  support  elements  discussed  above,  there  are 
deficiencies  for  the  specialized  treatment  of  NBC  casualties,  and  no  dedi¬ 
cated  capability  for  the  handling  of  contaminated  patients,  or  for  pro¬ 
viding  medical  support  in  a  contaminated  environment.  Because  of  these 
deficiencies  the  current  medical  support  for  the  MAGTF  is  unable  to  provide 
an  adequate  NBC  casualty  handling  capability.  It  is  not  equipped  nor 
trained  to  conduct  medical  operations  in  a  contaminated  environment.  The 
following  is  a  summary  of  the  major  deficiencies  in  NBC  casualty  handling 
in  the  MAGTF. 

In  most  cases  the  hospital  corpsman  has  had  little  specialized  training 
in  the  treatment  and  handling  of  CW  casualties.  He  does  not  carry  adequate 
supplies  of  nerve  agent  and  blood  agent  therapy.  Additionally,  he  does  not 
have  supplies  of  decontaminants  available  for  emergency  decontamination  of 
the  casualty,  and  a  wound  dressing  cover  that  will  protect  the  wound  from 
contamination.  While  some  of  these  items  are  treatment-oriented  they 
impact  on  the  ability  of  the  medical  support  system  to  process  CW  casual¬ 
ties. 

At  the  BAS/ES,  there  is  a  requirement  for  the  following  capabilities 
which  are  not  currently  available: 

•  Emergency  patient  decontamination  (in  excess  of  that  available  in 
the  individual's  decontamination  kit). 

•  Vital  signs  monitor  for  patients  in  NBC  protective  ensembles. 

•  Administration  of  fluids  in  a  contaminated  environment. 

•  Automatic  multi-patient  resuscitation. 

• 


Contamination  monitor. 


The  members  of  the  BAS/ES  must  be  trained  and  equipped  to  perform  their 
medical  support  in  a  contaminated  environment.  They  must  have  adequate 
supplies  of  CW  agent  treatment  items  and  must  have  a  means  of  providing 
overhead  cover  which  is  impermeable  to  CW  agents. 

The  medical  company  has  no  collective  protection  capability  and  it 
lacks  the  necessary  equipment  and  people  to  perform  the  required  decontami¬ 
nation  for  its  own  equipment  and  personnel.  As  has  been  noted  for  other 
medical  elements,  the  personnel  of  the  medical  company  have  had  only  mini¬ 
mum  NBCD  training.  This  is  inadequate  to  prepare  them  to  perform  medical 
support  on  contaminated  patients  or  function  in  a  contaminated  environment. 
The  medical  company  has  the  same  capability  deficiencies  as  the  BAS/ES 
previously  noted.  In  addition,  it  requires  the  following  capabilities: 

•  Patient  decontamination. 

•  Contamination  free  patient  treatment  facilities. 

•  Contamination  free  patient  holding  facilities. 

«  Contamination  free  storage  capability  for  critical  medical  sup¬ 
plies. 

•  Patient  protection  from  CW  vapor  and  other  contamination  during 
evacuation. 

•  Protection  for  medical  personnel  from  low  level  vapor  hazard 
which  imposes  minimal  degradation. 

The  current  capability  of  the  hospital  company  reflects  the  same  defi¬ 
ciencies  as  the  medical  company.  The  requirement  for  collective  protection 
remains  critical  for  the  hospital  company  to  perform  its  mission  in  an  NBC 
environment.  The  larger  patient  holding  capability  and  the  need  to  insure 
that  only  "clean"  patients  are  evacuated  to  definitive  care  facilities  will 
place  a  great  stress  on  any  decontamination  and  collective  protection 
facil ities. 


These  deficiencies  formed  the  general  guideline  for  the  study  team  in 
developing  the  recommendations  for  the  MAGTF  NBC  casualty  handling  system. 
The  need  to  provide  or  improve  a  capability  to  meet  the  type  and  level  of 
projected  medical  workloads  described  in  paragraph  4.3  has  been  the  funda¬ 
mental  factor  in  this  analysis.  In  some  cases,  a  change  in  operational 
procedures  can  correct  a  deficiency;  while  in  many  cases,  equipment  and 
personnel  improvements  are  required. 

4.6  NEW  DEVELOPMENTS  IN  NBC  CASUALTY  HANDLING 

During  the  time  frame  of  this  study,  the  military  services  have  become 
acutely  aware  of  the  shortcomings  in  equipment  for  treatment  and  handling 
of  patients  in  an  NBC  environment.  Several  conceptual  and  developmental 
initiatives  have  been  programmed  by  the  Services  to  solve  some  of  the 
complex  problems  in  the  areas  of: 

•  Treatment  of  CW  casualties 

•  Medical  operations  in  a  CW  environment 

•  Handling  of  contaminated  patients 

t  Patient  decontamination 

•  Patient  contamination  monitoring 

The  study  team  has  reviewed  (where  possible)  these  areas  with  the  various 
R&D  material  development  agencies  of  the  U.S.  Services  and  NATO  allies. 
The  following  items  appear  to  show  some  promise  of  being  appropriate  for 
USMC  application. 

4.6.1  United  Kingdom  developmental  NBCD  items. 

Disposable  facelet.  Made  of  activated  charcoal  cloth  similar  to  the 


United  Kingdom  overgannent.  For  short  term  use  in  light  vapor  hazard  area. 
Reduces  breathing  strain  and  eliminates  visual  degradation  imposed  by 
standard  protective  mask. 


NBC  casualty  evacuation  bag.  Made  of  activated  charcoal  cloth  similar 


to  United  Kingdom  NBC  overgarment.  The  bag  has  a  full-length  velcro  fas¬ 
tener  and  a  large  plastic  window  for  patient  observation.  This  item  also 
comes  in  a  one-half  bag  configuration. 

Chemical  agent  monitor  (CAM).  The  CAM  is  a  small  hand-held  chemical 
vapor  detector  that  is  very  sensitive  and  can  detect  low  levels  of  all 
known  nerve  and  blister  agent  vapors. 

Multi-outlet  automatic  resuscitator.  An  automatic  resuscitator  de¬ 
signed  to  deliver  positive  pressure  resuscitation  either  oro-nasal  (with 
mask)  or  endotracheal  (with  tube)  to  the  patient.  This  item  can  be  ve¬ 
hicular  mounted  or  man-portable.  It  requires  an  electric  power  source. 

4.6.2,  Canadian  developmental  NBCD  items. 

Improved  heart  rate  monitor.  A  hand-held  instrument  which  will  measure 
a  patient's  heart  rate  through  multi-layers  of  clothing  material,  including 
the  protective  overgarment  and  the  NBC  casualty  evacuation  bag. 

Blood  pressure  monitor.  A  modification  to  the  cuff  device  of  blood 
pressure  measuring  equipment  which  will  allow  measurement  of  the  patient's 
blood  pressure  through  the  protective  overgarment  or  NBC  casualty  evacua¬ 
tion  bag. 

4.6.3  United  States  developmental  NBCD  items. 

Bandage  for  CW  environment.  A  wound  dressing  that  will  have  an  outer 
layer  to  prevent  wound  contamination  by  NBC  contaminants. 

Surgical  gloves  for  CW  environment.  Surgical  gloves  for  medical  staff 
that  would  prevent  contamination  of  the  wearer  when  handling  contaminated 
patients  and  still  allow  the  required  manual  dexterity  and  sensitivity. 

CW  dosimeter.  A  dosimeter  type  device  that  will  measure  accumulated 
exposure  to  CW  agents.  This  device  would  be  worn  by  medical  staff  and 
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would  measure  low  levels  of  CW  agent  vapors  and  provide  an  indication  of 
cumulative  CW  agent  exposure. 


Body  fluids  micro-processor.  A  device  to  detect  patient  exposure  to 
CW  agents  by  means  of  body  fluid  analysis. 

Administration  of  fluids  in  a  CW  environment.  A  system  designed  to 
provide  intraveneously  uncontaminated  fluids  to  a  patient  in  a  contaminated 
environment. 

Contamination  detection  for  medical  stocks.  A  device  or  means  of 
detection  of  low  levels  of  contamination  of  medical  supplies. 

Patient  decontamination.  A  system  which  will  provide  a  safe  means  of 
litter  patient  decontamination.  Two  types  of  decontamination  are  being 
considered  using  a  liquid  or  dry  decontaminant. 

Individual  patient  resuscitation.  A  portable  hand-operated  single 
patient  resuscitation  device  which  works  on  a  bellows  principle. 

Multi-patient  resuscitation  system.  An  automatic  device  which  would 
provide  pressurized  clean  air  to  patients  requiring  assisted  ventilation. 
This  item  could  be  used  in  both  air  and  ground  evacuation  vehicles  and 
medical  support  facilities. 

Several  other  developmental  itans  which  have  been  mentioned  in  chapters 
2  and  3  appear  to  offer  a  significant  improvement  in  the  MAGTF  medical 
service  to  NBC  casualties.  Because  of  their  special  interest  to  medical 
service  planners,  these  items  are  repeated  below: 

XM15  interior  surface  decontamination  system  (ISPS).  A  device  to  allow 
vehicle  crew  members  to  decontaminate  the  inside  of  vehicles,  vans,  air¬ 
craft,  shelters,  and  could  be  useful  for  medical  evacuation  vehicles.  This 
system  will  utilize  the  hot-air  principle  and  has  an  IOC  of  May  1987. 


XH17,  LDS/Norwegian  NBC  Sanator.  A  portable  (330  pounds),  compact, 
gasoline  driven  pump  and  water  heating  unit  which  can  draw  water  from  any 
source  and  deliver  it  at  controlled  temperatures  up  to  120°C  and  pressures 
up  to  100  pounds  per  square  inch,  gage  (psig).  This  decontamination  device 
is  currently  being  tested/evaluated  by  both  the  Army  and  Marine  Corps.  In 
November  1981,  FMFLANT  conducted  an  independent  field  evaluation  of  the 
XM17.  Preliminary  results  of  this  evaluation  indicate  that  the  XM17  per¬ 
formance  was  acceptable.  The  XM17's  lightweight  and  small  cubic  area  make 
it  an  ideal  system  for  Marine  units  and  could  be  used  to  provide  hot  water 
to  medical  and  hospital  companies  and  for  patient  decontamination  as  well 
as  providing  a  decontamination  capability  for  medical  personnel  and  equip¬ 
ment  by  the  use  of  a  hot  water  wash  down. 

Marine  Corps  expeditionary  shelter  system  (MCESS).  The  MCESS  is  also 
being  considered  for  a  form  of  collective  protection  as  discussed  in 
chapter  3.  Some  of  the  shelters  in  the  MCESS  could  be  utilized  for  medical 
support  to  satisfy  some  of  the  collective  protection  requirements.  In 
recognition  of  this  possibility,  HQMC  has  established  a  Required  Opera¬ 
tional  Capability  (ROC)  for  a  Marine  Corps  envi ronmental -control! ed  medical 
system  (MCECMS).*3  This  ROC  provides  the  guidance  for  development  of  the 
ECMS  utilizing  the  small  shelters  of  the  MCECiiS.  The  basic  functional 
components  of  the  medical  company  and  the  hospital  company: 


Administrative  unit 


Emergency  treatment  net 
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Medical  supply  unit 
Orthopedic  treatment  >" 1 t 


•  EENT  treatment  unit 


9  laboratory/phannacy  unit 

•  Oral  surgery  unit 

•  Receiving  unit 

•  Surgical  unit 


"’Letter  19  January  19/9,  HijMC ,  Required  Operational  Capability  (ROC)  for  En¬ 
vironment-Controlled  Medical  Systran,  (No.  Log  1.13A). 


•  Sterile  preparation  unit  •  X-ray  unit 

•  Patient  wards 

Portable  electrostatic  CP  system.  The  portable  electrostatic  collec¬ 
tive  protection  system  (PECPS)  provides  protection  against  CB  agents. 
Personnel ,  equipment,  and  stored  material  are  contained  within  a  double 
layered  fence  which  is  set  up  around  and  above  the  area  to  be  protected. 
The  overhead  is  covered  with  a  barrier  type  material.  The  fence  produces  a 
corona  discharge  between  the  screen  layers  which  ionizes  oxygen  molecules. 
The  open  nature  of  the  fence  allows  light  and  air  to  pass  through  the  fence 
structure,  creating  a  protected,  ventilated  environment  within.  This  type 
system,  sometimes  known  as  the  corona  discharge  system,  is  being  developed 
for  MCDEC  and  is  scheduled  for  some  testing  in  FY  82-83. 

Navy-Marine  Corps  shower  unit.  This  item  is  being  developed  at  the 
U. S.  Navy  Civil  Engineering  Laboratory,  Port  Hueneme,  Cal ifornia, (figure 
2-6,  page  2-47 J  may  be  satisfactory,  as  a  part  of  the  decontamination 
process  for  patients  and  medical  personnel.  The  development  center  at  MCDEC 
should  follow  the  development  of  this  item  for  NBCD  application. 

All  of  these  items  seem  to  offer  some  solutions  to  the  problem  of 
handling  and  treatment  of  NBC  casualties  (primarily  CW)  in  the  MAGTF. 
Perhaps  the  most  comprehensive  of  these  items  is  the  MCECMS  which  would 
correct  a  significant  deficiency  in  the  system:  the  lack  of  collective 
protection.  However,  this  item  alone  will  not  solve  the  problem.  As  an 
example,  the  MCECMS  would  be  of  little  value  without  a  compatible  decon¬ 
tamination  facility  for  both  patients  and  medical  staff,  and  a  successful 
decontamination  capability  will  be  dependent  upon  an  effective  detection 
capability. 


In  the  development  of  the  study  recommendation  for  the  NBC  casualty 
handling  system,  all  of  the  developmental  collective  protection  system 
(CPS)  have  been  evaluated  and,  where  appropriate,  have  been  included  in  our 
recommendations  in  paragraphs  4.7  and  4.8  of  this  chapter. 

4.7  NBC  CASUALTY  HANDLING  SYSTEM  FOR  THE  MAGTF 

The  casualty  handling  system  which  will  meet  the  challenge  of  the  inte¬ 
grated  battlefield  must  provide  for  the  treatment  and  handling  of  NBC 
casualties  as  well  as  ensure  effective  medical  support  in  a  contaminated 
environment.  In  developing  the  system,  the  fundamental  consideration  is: 
"what  is  it  that  determines  the  medical  workload  level  to  be  used  as  a 
system  design  criterion?"  An  amphibious  force  should  function  as  a  well 
balanced  system  during  the  critical  assault  and  buildup  ashore  phase.  All 
elements  of  the  system,  of  which  medical  support  is  but  one,  should  func¬ 
tion  properly  as  long  as  the  casualty  rate  and  equipment  losses  do  not 
exceed  the  ability  of  landing  force  commander  (CLF)  and  subordinate  com¬ 
manders  to  replace,  reinforce,  commit  reserves,  and  otherwise  compensate 
for  losses  and  still  accompl i sh  the  mission.  This  limiting  rate  is  gen¬ 
erally  determined  by  force  planners  on  the  basis  of  combat  unit  cohesion, 
the  dynamics  of  force  commitment,  staying  power,  mission,  and  other  such 
basically  experiential  factors.  This  casualty  rate,  at  which  the  force  is 
expected  to  continue  to  function  effectively,  should  serve  as  a  design 
point  for  the  medical  system.  In  a  properly  planned  assault,  the  expected 
casualty  rate  should  be  substantially  below  the  programmed  limiting  (design) 
rate  or  there  is,  literally,  no  margin  for  error.  On  the  other  hand,  it 
Nearly  makes  no  sense  to  design  the  medical  system  to  function  smoothly  as 
the  last  combat  unit  dissolves  into  sets  of  casualties  and  litter-bearers, 
regardless  of  what  the  maximum  conceivable  casualty  rate  might  be. 


Based  on  our  analysis  and  various  historical  examples,  the  following 
factors  define  the  design  point  sele  _ed  for  the  proposed  medical  support 
system  for  NBC  casualty  handling  in  the  MAGTF: 

•  Maximum  sustainable  casualty  rate  for  assault  waves  (regiment¬ 
sized  units)  can  run  as  high  as  25  percent  on  D-day  or  D+l. 

•  Maximum  sustainable  casualty  rate  for  division-sized  units  con¬ 
ducting  an  amphibious  assault  is  5  to  10  percent  per  day  over  a 
several  day  period. 

•  Patients  resulting  from  these  casualty  rates  should  occur  at  an 
expected  casualty  treatment  ratio  for  conventional  weapons  of 
approximately  4:1. 

Mass  casualty  situations,  which  may  result  either  from  conventional  or 
NBC  weapons  use,  are  by  definition  not  sustainable  and  may  result  in  mis¬ 
sion  failure.  Therefore,  they  should  not  be  used  as  design  conditions  for 
medical  support. 

In  the  development  of  the  NBC  casualty  handling  system,  certain  other 
principles  were  identified  which,  while  not  a  functioning  element  of  the 
nedical  support  system,  will  to  a  great  extent,  determine  its  success  or 
failure  in  an  NBC  environment.  These  principles  are  summarized  below. 

•  The  individual  NBC  protective  ensemble  provides  the  Marine  his 
best  chance  of  survival  in  an  NBC  environment,  whether  or  not  he 
is  a  casualty,  tvery  effort  must  be  made  to  insure  the  integrity 
of  the  NBC  protective  ensemble  is  maintained  until  such  time  as 
the  individual  (casualty  or  riot)  is  in  an  NBC-agent-free  environ¬ 
ment. 

•  Complete  decontamination  of  personnel  is  a  time  and  manpower 
intensive  effort.  Therefore,  it  should  be  accomplished  as  far 


from  the  FBHL  as  the  situation  permits  and  then  only  when  decon¬ 
taminated  personnel  are  assured  access  to  an  NBC-agent-free 
environment.  This  applies,  as  well,  to  patients  in  the  medical 
system. 

•  The  buddy  aid  system  provides  an  important  adjunct  to  medical 
support  system  and  maximum  use  of  this  capability  must  be  encour¬ 
aged.  However,  buddy  aid  must  be  limited  to  only  emergency  short 
term  actions  that  will  not  substantially  degrade  the  Marines' 
mission  performance. 

•  Many  NBC  contaminants  are  pervasive  in  nature  and  difficult  to 
detect.  Therefore,  personnel  and  equipment  must  be  determined  to 
be  contamination  free  before  entry  is  permitted  into  a  contami¬ 
nation  free  facility. 

Finally,  in  considering  the  requirement  for  the  NBC  casualty  handling 
system  the  following  goals  are  proferred: 

••  Utilize  critical  medical  personnel  at  their  highest  level  of 
capability. 

••  Minimize  the  injuries  resulting  from  NBC  agents  while  at  the 
same  time  preventing  the  aggravation  of  conventional  injuries. 
••  Protect  patients  and  the  personnel  handling  contaminated  casu¬ 
alties  or  working  in  contaminated  areas  from  further  spread  of 
contamination  or  toxic  vapors. 

M  Avoid  the  spread  of  contamination  into  treatment  facilities. 
M  Continue  essential  medical  services  to  the  maximum  level 
possible  in  an  NBC  environment. 

Keeping  in  mind  all  these  factors,  the  study  team  has  developed  a  recom¬ 
mended  systan  concept  for  NBC  casualty  handling  in  the  MAGTF.  This  system 


is  discussed  as  the  casualty  moves  through  and  interacts  within  its  ele¬ 
ments  . 


4.7.1  Self-aid  and  buddy  aid. 

Self-aid,  the  Marine's  first  reaction  to  becoming  a  casualty,  is  that 
immediate  action  the  affected  person  can  take  using  the  equipment  he  usual¬ 
ly  carries,  without  assistance  from  other  persons.  Buddy  aid  is  any  as¬ 
sistance  which  can  be  rendered  to  casualties  by  personnel  with  no  formal 
medical  training.  It  is  important  to  note  here  that  unless  all  Marines  are 
trained  and  can  perform  effective,  self  and  buddy  aid  for  conventional  and 
NBC  weapons  effects,  no  medical  systan  can  hope  to  handle  the  types  and 
number  of  casualties  which  could  be  generated  by  the  introduction  of  NBC 
weapons.  The  following  actions  are  considered  self/buddy  aid  in  a  CW 
environment  where  contamination  is  confirmed  or  suspected: 

•  Establish  or  reestablish  the  integrity  of  the  NBC  protective 
ensemble  of  the  casualty. 

•  Rapid  anergency  decontamination  of  any  exposed  skin. 

•  Administer  anergency  first-aid  to  include  appropriate  CW  agent 
therapy  if  casualty  displays  proper  symptoms.  This  action  is 
performed  in  the  following  sequence: 

m  Administer  proper  CW  agent  therapy  using  the  medication  car¬ 
ried  by  the  casualty  when  available. 

•  #  Decontami nate  the  gloves  before  touching  the  wound. 

••  Decontaminate  the  wound  and  surrounding  clothing,  cutting  away 
sufficient  material  to  allow  complete  decontamination. 

•  •  Decontaminate  the  outer  package  of  the  field  dressing  before 


••  Apply  the  dressing  to  the  wound  taking  care  to  avoid  contami¬ 
nation  of  the  bandage  ties. 

••  Cover  the  dressing  with  some  CW  agent  resistant  material  to 
avoid  contamination  during  evacuation.* 

It  is  at  this  point  that  the  first,  although  crude,  triage  must  be  per¬ 
formed  by  non-medical  personnel,  (i.e.,  if  a  CW  casualty  is  found  uncon¬ 
scious  and  not  breathing,  there  is  nothing  to  be  done  since  he  would  be 
classified  as  expectant.)  After  completing  the  aid  outlined  above,  the 
Marine  rendering  buddy  aid  must  resume  his  normal  mission  and  leave  the 
casualty  for  the  corpsman. 

4.7.2  Litter  bearers. 

The  litter  bearers  may  be  the  next  contact  the  casualty  has  with  the 
medical  system.  The  litter  bearer,  while  not  part  of  the  battalion  medical 
section,  operates  under  the  supervision  of  the  battalion  surgeon.  Nor¬ 
mally,  medical  personnel  (corpsmen)  from  the  battalion  medical  section  are 
assigned  to  provide  direction  and  guidance  in  the  evacuation  functions. 
The  litter  bearers  are  responsible  for  the  collection  and  evacuation  of 
casualties  in  the  unit  area.  They  should  be  trained  in  NBC  casualty  hand¬ 
ling  procedures  prior  to  combat  operation. 

In  some  cases,  the  litter  bearers  may  find  a  casualty  who  has  had  no 
assistance.  In  such  cases,  the  litter  bearers  must  be  prepared  to  perform 
buddy  aid  (per  paragraph  4.7.1)  for  the  casualty,  where  required,  prior  to 
evacuation.  In  all  cases,  the  litter  bearer  must  ensure  the  NBC  protective 
ensemble  of  the  casualty  is  maintained  during  his  evacuation.  Additional¬ 
ly,  he  should  be  trained  in  procedures  to  limit  any  contact  or  spread  of 
contamination  in  his  handling  and  moving  of  the  casualty. 

*The  bandage  for  CW  environment  discussed  in  paragraph  4.6.3,  will  fulfill 
this  requirement  when  available. 


4.7.3  Hospital  corpsmen. 


The  hospital  corpsmen  generally  will  be  the  first  medical  department 
personnel  in  contact  with  the  casualty.  Like  the  litter  bearer,  he  may 
find  a  casualty  who  has  had  self/buddy  aid  or  he  may  be  required  to  provide 
the  initial  emergency  aid  to  an  untreated  casualty.  The  corpsmen  must  be 
trained  to  carry  out  his  own  NBCD  measures  and  still  render  appropriate 
emergency  medical  care  to  the  casualty  as  he  would  in  any  combat  environ¬ 
ment.  In  addition  to  caring  for  conventional  injuries,  the  corpsmen  must 
take  certain  actions  unique  to  CW  casualties.  These  actions  initially 
follow  the  basic  steps  outlined  in  paragraph  4.7.1.;  however,  the  level  of 
emergency  care  will  be  greater  than  that  perfonned  by  self/buddy  aid.  The 
corpsmen  should  have  additional  supplies  of  CW  agent  treatment  available  so 
that  he  may  administer  additional  doses  as  he  deems  necessary. 

In  providing  additional  medical  care  for  casualties  who  have  had  ini¬ 
tial  self/buddy  aid,  the  hospital  corpsmen  should  perform  the  following 
actions : 

t  Ensure  that  the  casualties'  NBC  protective  ensemble  is  main¬ 
tained  . 

•  Administer  additional  CW  agent  therapy  as  required. 

•  Check,  (and  replace  were  required),  any  wound  dressings  insuring 
the  CW  agent  resistant  material  is  covering  the  bandage. 

•  Establish,  where  possible,  evacuation  priorities  for  CW  casual¬ 
ties  by  an  initial  triage  as  follows  based  on  the  overal 1  condi¬ 
tion  of  the  casualty: 

•#  Minimal  --  low  agent  exposure,  minimal  symptoms;  return  to 
duty  within  24  hours. 
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#•  Immediate  --  severe  agent  exposure,  major  respiratory  problems 
and  vomiting. 

••  Delayed  —  moderate  agent  exposure,  minor  respiratory  problems 
and  muscle  twitching. 

••  Expectant  —  very  severe  agent  exposure,  convulsions,  collapse 
and  paralysis. 

The  triage  performed  by  the  corpsmen  during  the  initial  stages  of  the 
amphibious  assault  is  extremely  critical  since  casualties  may  have  longer 
than  normal  delays  in  reaching  a  medical  facility  afloat.  Once  the  BAS/ES 
is  established  ashore,  the  major  triage  function  will  be  carried  out  there 
by  the  medical  officer  in  a  more  definitive  manner. 

4.7.4  Battalion  aid  station/evacuation  station. 

The  BAS/ES  is  the  initial  medical  support  element  where  the  casualty 
may  be  seen  by  a  medical  officer.  It  is  here  that  a  more  comprehensive 

I 

examination  and  sorting  of  casualties  is  completed,  and  is  it  at  this 
location  that  many  casualties  will  be  provided  temporary  shelter  and  more 

definitive  care. 

I 

The  BAS  will  normally  be  located  forward  in  the  FBH  and  will  be  sub¬ 
jected  to  the  same  CW  threat  as  the  combat  and  combat  support  units  it  is 

supporting.  Personnel  of  the  BAS  must  be  trained  and  equipped  to  perform 

I 

their  mission  in  a  contaminated  environment.  This  may  be  a  CW  agent  vapor 
hazard  of  only  short  duration;  a  longer  term  liquid  contamination  problem, 

or  it  may  be  a  hazard  presented  by  a  contaminated  patient.  Whatever  the 

I 

source  of  the  hazard,  the  BAS  personnel  must  perform  their  medical  support 
while  they  themselves  are  protected  from  the  CW  hazard.  The  BAS  personnel 
^  will  be  protected  by  the  NBC  ensemble.  The  addition  of  CW  agent  resistant 

suryical  gloves  and  an  improved  respiratory  protection  which  imposes  mini- 


mal  degradation  would  improve  the  capability  of  the  medical  staff  at  the 
BAS/ES. 

The  requirement  for  mobility  and  the  limited  number  of  personnel  avail¬ 
able  at  the  BAS  preclude  any  collective  protection  or  definitive  decontami¬ 
nation  capability.  The  BAS  should  have  stocks  of  large  decontamination 
towelettes  like  those  found  in  the  M258A1  kit  and  some  form  of  dry  decon¬ 
tamination  mitt  or  pad  to  allow  additional  emergency  decontamination  of 
wounds  and  medical  equipment.  There  is  also  a  requirement  for  some  form  of 
overhead  to  protect  the  patients  and  staff  from  CW/BW  agents. 

At  the  BAS/ES  the  CW  casualty  will  be  treated,  as  required,  with  addi¬ 
tional  CW  agent  therapy  (which  is  recorded  on  his  medical  record)  and  will 
be  provided  assisted  ventilation  where  required.  This  must  be  available  in 
the  form  of  an  automatic  multi-patient  resuscitation  unit.  This  will  allow 
pure  CW  casualties  to  be  detained  and  stabilized  at  the  BAS  while  the  more 
critically  wounded  are  evacuated.  In  some  cases,  the  CW  casualty  will 
require  continual  assisted  ventilation  throughout  his  evacuation,  while 
others  may  improve  enough  to  be  evacuated  without  any  respiratory  assis¬ 
tance. 

When  CW  casualties  are  received  at  the  BAS,  and  also  have  conventional 
wounds  or  illnesses  due  to  other  causes,  they  must  be  managed  so  as  to  min¬ 
imize  the  danger  resulting  from  chenical  exposure  without  aggravating  other 
injuries  or  illnesses.  The  most  frequent  problem  requiring  clinical  judg¬ 
ment  will  be  the  decision  as  to  which  of  two  or  more  injuries,  wounds,  ill¬ 
nesses,  or  chemical  agent  insuits,  will  receive  priority  for  treatment 
and/or  evacuation.  Cardiopulmonary  resuscitation  (CPR)  problems,  measures 
to  control  hemorrhage,  shock  or  other  clinical  conditions  resulting  from 
causes  other  than  exposure  to  a  chemical  agent  may  be  of  equal  or  greater 
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urgency  than  treatment  for  chemical  agent  poisoning.  All  required  treat¬ 
ment  and  care  measures  may,  therefore,  have  to  be  performed  in  rapid  se¬ 
quence  by  simultaneous  action,  with  life  saving  measures  for  a  traumatic 
injury  given  priority. 

The  medical  officer  will  be  severely  limited  in  his  triage,  diagnostic, 
and  treatment  capability  because  he  will  be  unable  to  remove  the  patient  or 
himself  from  NBC  protective  ensemble  for  examination  or  treatment  while 
both  are  in  a  suspected  or  confirmed  contaminated  environment.  There  is, 
therefore,  an  urgent  need  for  the  following  capabilities  at  the  BAS: 

•  Vital  signs  monitor  for  patient  in  NBC  protective  ensembles. 

•  Administration  of  fluids  and  drugs  to  patients  in  the  NBC  pro¬ 
tective  ensemble  in  a  contaminated  environment. 

0  Low  level  contamination  monitor. 

Every  effort  should  be  made  to  select  contamination  free  evacuation 
routes  by  reconnaissance  and  by  prompt  and  accurate  reporting  and  recording 
of  enemy  CW  agent  attacks  and  resultant  contamination.  However,  during  the 
early  stages  of  the  amphibious  assault,  it  is  unlikely  that  the  evaucation 
routes  will  remain  contamination  free.  Therefore,  as  the  patient  is  evac¬ 
uated  from  the  BAS  to  the  next  medical  facility,  he  may  pass  through  areas 
of  liquid  or  vapor  contamination.  The  patient  must  be  evacuated  with  his 
NBC  protective  ensemble  intact  until  he  can  be  placed  in  some  form  of 
collective  protection.  The  personnel  of  the  BAS  must  insure  that  the 
integrity  of  the  patients  NBC  protection  is  restored/maintained  prior  to 
and  during  evacuation. 

4.7.5  Medical  company. 

The  medical  company  is  established  ashore  when  the  tactical  situation 
permits  and  should  be  located  in  a  "clean  area"  at  a  distance  from  poten- 
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tial  targets  for  enemy  fire.  In  selecting  a  site  for  the  medical  company, 
consideration  must  be  given  to  locations  which  will  minimize  the  effects  of 
NBC  weapons.  Basements  or  cellars  of  buildings  afford  certain  protection 
from  conventional  attack;  however,  the  concentrations  of  CW  agent  would 
ranain  higher  and  longer  in  such  locations.  The  same  applies  to  forests 
which  retain  the  CW  agent  vapors  for  a  longer  time.  In  troughs  or  low 
spots  in  the  terrain,  so  called  “gas  puddles",*  can  be  found  similiar  to 
ground  fog,  which  are  especially  dangerous  because  they  retain  high  agent 
concentrations  for  prolonged  periods  of  time.  Slopes  and  elevations  are 
thus  preferable,  although  they  are,  of  course,  also  reached  by  clouds  of 
nerve  gas.  The  medical  company  must  make  compromises  in  the  selection  of  a 
favorable  site,  since  terrain  that  offers  cover  against  the  effects  of 
conventional  or  nuclear  weapons  is  usually  much  less  suitable  after  attacks 
with  nerve  gas,  and  vice-versa. 

The  site  selected  for  the  medical  company  should  provide  sufficient 
space  for  dispersion  of  the  decontamination  facilities  which  will  be  estab¬ 
lished  for  incoming  patients.  In  addition,  it  is  desirable  to  identify  a 
reliable  water  source  (near  to  the  medical  company  site)  to  support  this 
decontamination  effort. 

The  medical  company  must  be  equipped  and  trained  to  provide  NBCD  mea¬ 
sures  for  its  own  personnel  and  equipment  as  well  as  perform  its  mission  in 
a  contaminated  environment.  As  part  of  the  unit  equipment,  there  must  be 
decontamination  facilities  for  the  medical  staff  and  critical  medical 
equipment  and  collective  protection  for  the  following: 

*The  term  "gas  puddles"  used  in  World  War  I  for  clouds  of  gas  (usually 
phosegene  or  chlorine)  near  the  ground  which  did  not  dissipate  for  days. 


•  Medical  staff  rest  and  relief 

•  Patient  treatment  facilities  (OR) 

•  Patient  nursing  and  recovery  facilities 

•  Critical  medical  support  functions 
••  Laboratory 

••  X-ray 
••  Pharmacy 

There  must  also  be  provided  some  form  of  contamination  free  storage  for 
medical  supplies  and  equipment  which  may  be  in  the  form  of  vapor  tight 
containers  or  some  type  of  agent  resistant  packaging.  In  addition  to  the 
current  unit  CW  agent  detection  capability,  the  agent  detection  capability 
of  the  medical  company  must  be  improved  to  provide  the  following: 

•  Low  level  CW  vapor  detection 

•  Patient  contamination  detection  location 

§  Medical  supplies  contamination  detection 

•  CW  dosimeter  for  medical  staff 

When  the  patient  arrives  at  the  medical  company,  he  will  be  seen  brief¬ 
ly  at  the  triage  area.  The  triage  area  will  be  under  overhead  protection, 
such  as  a  tent  fly  or  perhaps  an  erected  or  existing  structure.  All  in¬ 
coming  patients  should  be  considered  as  contaminated  when  chemical  agents 
are  known  or  suspected  to  have  beer,  employed  in  the  area.  Introduction  of 
a  contaminated  patient  into  any  collective  protection  shelter  will  automa¬ 
tically  defeat  the  treatment  capability  of  the  med,;''al  company.  At  the 
triage  area  it  must  be  determined  whether  the  patient  has  a  surgical  or 
medical  condition  which  by  virtue  of  its  severity  assures  priority  over  his 
decontamination.  For  example,  treatment  of  severe  hemorrhage  would  have 
priority  over  decontamination.  The  locations  to  which  a  casualty  may  be 


directed  initially,  depending  upon  the  nature  of  his  condition,  are  the 
decontamination  center  (contaminated  casualties)  or  emergency  treatment 
facility  (contaminated  emergencies)  are  described  below: 


> 
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» 
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•  Decontamination  center  (DC).  If  a  casualty  is  contaminated  with 
a  chemical  agent,  but  is  not  in  need  of  immediate  or  emergency 
treatment,  he  is  first  received  in  the  DC.  Here  all  contaminated 
blankets,  clothing,  and  equipment  are  removed  from  the  casualty 
and  placed  in  a  dump  marked  "contaminated",  for  contaminated 
material  must  not  be  taken  beyond  this  point.  The  casualty 
undergoes  complete  decontamination  with  soap  and  water.  All 
patients  who  are  able  will  decontaminate  themselves.  Litter 
patients,  and  others  requiring  assistance,  will  be  processed  with 
the  necessary  assistance.  Some  form  of  litter  patient  decontami¬ 
nation  facility  is  required  so  that  a  soap  and  water  bath  can  be 
given.  After  decontamination  of  the  casualty,  he  is  moved  to  a 
clean  patient  holding  and  processing  area  (PHPA). 

•  Emergency  treatment  facility.  When  a  casualty  requires  immediate 
medical  or  surgical  treatment  more  urgently  than  decontamination, 
he  is  taken  directly  to  this  location.  After  emergency  treatment 
measures  are  performed,  he  is  then  processed  through  the  DC  and 
placed  in  the  PHPA.  If  the  patient  then  requires  additional 
medical  treatment,  he  will  be  scheduled  in  accordance  with  the 
severity  of  his  wound. 

The  medical  company  will  receive  casualties  from  various  sources  which 
include  the  following: 
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•  Untreated  casualties  from  local  areas 


•  Casualties  who  have  received  self/buddy  aid 

•  Casualties  who  have  been  treated  by  the  corpsman 

•  Casualties  who  have  been  treated  at  the  BAS/ES 

Most  of  these  casualties  will  have  had  some  emergency  decontamination  and 
should  be  fully  protected  by  the  NBC  protective  ensemble.  It  may  be  that 
not  all  these  casualties  need  to  be  processed  through  the  DC.  However,  at 
the  present  time,  there  are  no  adequate  means  of  confirming  the  presence  or 
absence  of  CW  contamination.  Until  such  time  as  a  contamination  monitor  is 
tested  and  fielded  to  meet  the  needs  of  the  medical  service  to  detect  and 
identify  CW  contamination,  all  incoming  casualties  must  be  considered  to  be 
contaminated.  This  will  impose  a  significant  decontamination  workload  at 
the  medical  company. 

Each  medical  company  that  is  deployed  in  support  of  the  MAGTF  will  re¬ 
quire  a  DC.  This  DC  will  provide  the  following  services: 

•  A  self  decontamination  facility  for  ambulatory  patients  and 
medical  staff.* 

•  A  decontamination  facility  for  litter  patients  and  patients 
requiring  assistance.* 

e  Collection  and  disposal /processing  of  contaminated  clothing  and 
equi pment. 

•  Complete  decontamination  of  patients'  protective  masks.* 

•  Complete  decontamination  of  critical  medical  equipment. 

•  Partial  decontamination  of  evacuation  vehicles  when  time 
and  patient  work  loads  permit. 

♦Priority  services. 
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The  DC  will  be  established  and  operated  by  members  of  the  FSSG  H&S  batta¬ 
lion  N8CD  section  who  must  have  had  special  training  to  perform  this  type 
of  decontamination  mission.  (They  will  require  some  assistance  from  medi¬ 
cal  company  personnel).  The  exact  configuration  of  this  DC  can  only  be 
determined  after  extensive  test  and  evaluation  in  the  field.  The  proce¬ 
dures  for  the  DC  operation  will  be  initially  as  described  in  FM  3-87, 
appendix  B.  A  type  DC,  for  the  medical  company,  is  suggested  in  table  4-7. 
After  decontamination,  patients  will  be  placed  in  a  clean  PHPA  to  await 
admission  into  a  CP  shelter  for  the  treatment  necessary  to  stabilize  the 
patient  for  either  further  evacuation  or  return  to  duty.  Prior  to  entrance 
into  the  main  section  of  the  treatanent  shelter,  the  patient  must  pass 
through  the  entrance  or  airlock.  The  patient  will  remain  in  the  airlock 
long  enough  to  allow  the  air  to  be  purged  of  any  vapor  contamination.  When 
the  treatment  procedures  are  completed,  he  will  be  moved  to  the  PHPA  area. 

A  clean  PHPA  will  be  operated  by  the  medical  company  personnel  and  will 
have  the  capability  to  provide  CP  for  10-12  patients  when  required.  Pa¬ 
tients  will  be  processed  through  the  PHPA  into  and  out  of  the  patient 
treatment  facility.  In  the  post  treatment  section  of  the  PHPA,  patients 
will  be  processed  for  further  disposition.  If  the  patient  is  to  be  evac¬ 
uated  further,  he  will  be  placed  in  a  patient  wrap  and  have  a  decontami¬ 
nated  protective  mask  provided.  Every  effort  will  be  made  to  return  the 
patient's  own  mask  to  him,  as  that  mask  has  been  adjusted  to  fit  his  head 
and  possibly  contains  his  optical  inserts.  If  the  patient  requires  further 
nursing  care,  he  will  be  moved  to  the  patient  nursing  facility.  This 
facility  will  also  be  equipped  to  provide  collective  protection  for  the 
occupants,  when  required.  And,  for  patients  to  be  returned  to  duty,  clean 
equipment  and  NBC  protective  equipment  will  be  provided.  As  a  general 


Table  4-7.  Decontamination  Center 


Personnel 

1  Section  Leader 

2  Decontamination  NCOs 

7  Decontamination  Specialists* 

2  Medical  Advisors  (Corpsman) 

Major  Decontamination  Equipment 

1  XM14  Truck  Mounted  PDDA** 

1  Litter  Patient  Decontamination  System 
1  XM17  LDS/NBC  Sanator 
Minor  Decontamination  Equipment  and  Supplies 

Item  listed  in  appendix  B,  personnel  decontamination  station  requirements 
FM  3-87,  22  February,  1980. 


*Additio;al  personnel  (5-7)  from  the  medical  company  services  section 
will  be  required  for  sustained  operations. 

**The  Navy-Marine  Corps  shower  unit  discussed  in  paragraph  2.5.2,  page  2-47, 
could  be  tested  as  an  augmentation  to  the  power-driven  decontamination 
apparatus  (PDOA). 


4-50 


rule,  anytime  a  patient  leaves  the  medical  company,  he  will  be  provided 
some  form  of  individual  NBC  protection.  A  schematic  representation  of  the 
patient  flow  through  the  medical  company  is  presented  in  figure  4-4. 

4.6.6  Hospital  company. 

By  the  time  the  hospital  company  is  established  ashore,  the  tactical 
situation  will  normally  have  stabilized.  This  should  present  the  hospital 
company  with  a  more  predictable  and  manageable  patient  workload.  Also,  at 
this  time,  the  possibility  of  a  CW  attack  in  the  area  of  the  hospital  com¬ 
pany  operations  area  should  be  lessened.  In  spite  of  this,  the  site  selec¬ 
tion  for  the  hospital  company  should  consider  the  same  factors  as  those  for 
the  medical  company. 

The  hospital  company,  like  the  medical  company,  can  receive  casualties 
from  various  sources.  However,  the  majority  of  its  medical  workload  will 
be  from  the  medical  company.  Since  patients  evacuated  from  the  medical 
company  will  be  clean  (decontaminated)  and  arrive  in  the  NBC  patient  wrap, 
they  will  present  a  reduced  workload  for  decontamination.  While  it  will 
still  be  necessary  to  perform  patient  decontamination  at  the  hospital 
company,  it  should  be  substantially  reduced  by  the  proper  operation  of  the 
DC  at  the  medical  company. 

The  patient  flow  at  the  hospital  company  will  be  much  the  same  as  that 
for  the  medical  company,  and  is  shown  in  figure  4-5.  The  major  difference 
will  be  the  numbers  of  patients  requiring  emergency  medical  treatment  prior 
to  decontamination  and  the  number  of  patients  requiring  complete  decontami¬ 
nation  in  the  DC.  The  triage  a^ea  will  function  the  same  as  in  the  medical 
company . 

The  DC,  as  recommended  in  table  4-7,  will  perform  the  same  functions  as 
those  described  for  the  medical  company,  and  one  additional  function. 
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UNTREATED 

CASUALTIES 


CORPSMAN 
TREATED  CASUALTY 


BAS  TREATED 
CASUALTIES 


Note: 


****  Designates  collective  protection  capability. 


Figure  4-5.  Patient  Flow  in  the  Hospital  Company 
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Those  patients  arriving  in  a  patient  wrap  will  be  processed  through  the  DC 
for  removal  from  the  wrap  and  transfer  to  the  PHPA.  This  is  necessary  due 
to  the  possibility  that  the  patient  wrap  may  have  been  contaminated  during 
evacuation  (this  requirement  will  be  eliminated  when  a  contamination  moni¬ 
tor  is  fielded)  and  cannot  be  accepted  into  the  PHPA.  The  PHPA  will  pro¬ 
vide  the  same  service  as  that  of  the  medical  company,  but  due  to  the  ex¬ 
pected  patient  workload,  will  be  larger,  on  the  order  of  20-30  patient 
capacity. 

When  the  envi ronmental -control  1  ed  medical  system  is  fielded,  all  of  the 
patient  treatment  facilities  and  patient  wards  will  have  CP.  Until  such 
time,  if  CP  is  to  be  provided  for  the  hospital  company,  it  must  be  the  sim¬ 
plified  collective  protective  system  discussed  in  chapter  3,  paragraph 
3.4. 5.1,  page  3-40.  Due  to  the  reduced  CW  threat  to  the  hospital  company, 

3  ORs  and  60  beds  are  considered  adequate  for  CP  as  an  austere  interim 
measure  for  the  hospital  company. 

Patients  being  evacuated  from  the  hospital  company,  both  litter  and 
ambulatory,  must  be  provided  individual  or  collective  protection  until  they 
are  admitted  to  a  contamination  free  facility  or  are  transported  out  of  the 
CW  threat  area.  This  protection  can  be  in  one  of  the  following  forms: 

t  Individual  NBC  protective  ensemble. 

•  Patient  wrap  and  mask. 

•  Collective  protection. 

••  Overpressure  systan  in  vehicles 
«•  Ventillated  face  piece. 

In  the  evacuation  of  CW  patients  from  the  BAS  to  the  medical  company 
and  the  hospital  company,  as  many  as  15  percent  of  the  patients  could 
require  assisted  ventilation.  The  multi  patient  automatic  resuscitator 
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under  development  (paragraph  4.5.3)  can  meet  this  requirement  and  should  be 
installed  in  30  percent  of  all  dedicated  medical  evacuation  vehicles.  In 
addition,  the  M14  gas  particulate  filter  unit  (GPFU)  discussed  in  table 

3- 5,  page  3-29,  should  be  installed  in  25  percent  of  the  dedicated  medical 
evacuation  vehicles  and  in  20  percent  of  the  combat  vehicles  (LVTP7  or  its 
follow-on)  used  for  casualty  evacuation  in  the  combat  area. 

The  MAGTF  NBC  casualty  handling  system  concept  is  summarized  in  table 

4- 8. 

4.8  EQUIPMENT  REQUIREMENTS 

The  equipment  to  support  the  proposed  NBC  casualty  handling  system  is 
listed  on  table  4-9.  Since,  currently,  there  is  very  little  available 
equipment  to  fulfill  the  projected  needs  as  proposed  in  table  4-9,  this 
table  relies  heavily  on  developmental  items.  The  Marine  Corps  should 
expedite  the  testing  of  these  items  because,  until  they  can  be  fielded,  the 
MAGTF  medical  system  will  be  placed  under  great  stress  by  the  employment  of 
CW  weapons  by  the  enemy. 

4.9  MASS  CASUALTIES  IN  THE  NBC  ENVIRONMENT 

The  NBC  casualty  handling  systan  proposed  in  paragraph  4.6  has  been 
designed  to  provide  proper  medical  care  for  the  predicted  workload  as 
presented  in  paragraph  4.3.  This  system  has  not  been  designed  to  accommo¬ 
date  mass  casualty  situations  from  NBC  weapons  or  other  causes.  If  a  mass 
casualty  situation  occurs  (when  casualties  suffered,  simultaneously,  over¬ 
whelm  all  available  treatment  facilities)  as  a  result  of  NBC  weapons  employ¬ 
ment  the  guidelines  for  mass  casualties  contained  in  FMFM  4-5  section  11, 
page  11-16,  appear  adequate.  However,  the  following  additional  information 
should  be  included. 


Table  4-8.  The  N'AGTF  NBC  Casualty  Handling  System  Concept 


Table  4-9.  Proposed  Equipment  For  NBC  Casualty  Handling  For  The  MAGTF 


EQUIPMENT 

BAS/ES 

MED  CO 

HOSPITAL  CO. 

DEDICATED 

EVACUATION 

VEHICLES 

M7A1  GPFU , 

6-man 

0 

0 

0 

Installed  in  25 
percent  of  vehicles 

M14  GPFU 

6-man 

2 

6 

0 

M-12A1  PPDA 

0 

1 

1 

0 

M-ll  Decon 

2  per  vehicle 

Developmental 

Multi-patient 

resuscitator, 

6-man 

1 

3 

10 

Installed  in  30 
percent  of  vehicles 

XM-14  PDDA^ 

0 

1 

1 

0 

Litter  patient 

decontamination 

system 

0 

1 

1 

0 

XM-17  LDS/NBC 

Sanator 

0 

2 

3 

0 

XM-15 

0 

0 

0 

1  per  5  vehicles 

XM-13^ 

0 

0 

0 

1  per  vehicle 

Personal  equipment 
decontamination^ 
system  (PEDS) 

0 

1 

1 

0 

Navy/Marine  Corps 
shower/laundry 

N/MCS 

0 

1 

1 

0 

Simpl i f ied  col lective 
protection  equipment 
(SCPE) 

0 

10 

16 

0 

Marine  Corps  environ¬ 
mental  controlled 
medical  system 
(MCECMSr  ' 

0 

1 

system  1  system 

0 

Table  4-9.  Proposed  Equipment  For  NBC  Casualry  Handling  For  the  MAGTF  (Continued) 


EQUIPMENT 

BAS/ES  MED  CO. 

HOSPITAL  CO. 

DEDICATED 

EVACUATION 

VEHICLES 

Contamination  free 
patient  wrap 

0 

TBD 

TBD 

TBD 

Low  level  chemical 
agent  monitor 

0 

7 

15 

0 

Improved  heart 
rate  monitor 

1 

2 

4 

0 

Blood  pressure 
monitor 

1 

2 

4 

0 

CW  protective 
bandage 

Replacement 

1  for  1. 

for  current  bandage, 

CW  resistant 
surgical  gloves 

5  pr 

10  pr 

5  pr 

0 

CW  dosimeter 

1 

(5) 

(5) 

0 

Contamination  free 

fluid/drug 

administration 

Replacement 

1  for  1. 

for  al 1 

current  fluid/drug 

IV  units, 

Body  fluids 
micro-processing 

0 

TBD 

TBD 

0 

Portable  electro- 

0 

(6) 

(6) 

0 

static  CP  system 
NOTES: 

(1)  Replaces  the  M-12  when  available. 

(2)  Replaces  the  M-ll  when  available. 

(3)  When  fielded  in  combination  with  the  PDDA. 

(4)  Replaces  the  M-14  GPFU  and  SCPE  when  available. 

(5)  One  per  medical  staff  (TBD). 

(6)  Possible  replacement  for  M-14  GPFU  and  SCPE  if  MCECMS  not  available. 
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The  mobile  medical  triage  terms  (MMTT)  must  be  trained  and  equipped  to 
perform  their  mission  in  complete  individual  NBC  protection. 

The  mass  casualty  medical  evacuation  team  should  not  attempt  to  provide 
shelter  type  CP.  They  should  have  multi-patient  resuscitators  and  M7A1 
GPFU  available  for  these  casualties  who  require  respiratory  assistance  or 
protection.  The  restoration  and  maintenance  of  the  casualty's  individual 
NBC  protection  must  have  a  high  priority  for  this  team. 

The  land  based  emergency  standby  reception/care  facility  must  have  some 
limited  amount  of  shelter  type  CP  in  addition  to  the  M7A1  and  multi-patient 
resuscitator. 
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MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES  FOR 
DECONTAMINATION  AND  COLLECTIVE  PROTECTION 

CHAPTER  5 

NBCD  DOCTRINE  AND  CONCEPTS  REVIEW  AND  RECOMMENDATIONS 


MARINE  CORPS  REQUIREMENTS  AND  PROCEDURES 
FOR  DECONTAMINATION  AND  COLLECTIVE  PROTECTION 


CHAPTER  5.  NBCD  DOCTRINE  AND  CONCEPTS  REVIEW  AND  RECOMMENDATIONS 

5.1  INTRODUCTION 

During  the  conduct  of  the  data  collection  effort,  the  study  team  became 
aware  of  a  significant  report  dealing  with  CW  contamination.  This  report, 
"Effects  of  Chemical  Attack  on  Tactical  Staging  Operations,"  was  published 
in  draft  form  by  Dugway  Proving  Grounds,  Utah,  in  December  1980  and  is 
referred  to  throughout  this  report  as  the  "Dugway  Report"  or  "The  Dugway 
data."  The  report  presented  a  new  method  of  calculations  for  CW  agent 
evaporation  and  CW  agent  cloud  travel  and  duration.  This  new  method  was  a 
significant  break  with  traditional  methodology  like  that  incorporated  in 
FMFM  11-3,  Employment  of  Chemical  Agents.  The  study  team  recognized  that 
this  new  methodology  could  have  a  significant  impact  on  the  study  and  so 
informed  the  study  advisory  committee  (SAC)  at  HQMC. 

At  the  request  of  the  SAC  and  with  the  concurrence  of  the  study  sponsor, 
the  study  team  reviewed  and  analyzed  the  Dugway  data  to  determine  its  impact 
on  this  study  and  its  possible  impact  on  the  recently  completed  Concept 
of  Operations  for  NBC  Defense  in  the  Midrange'*'  study.  The  initial  assess¬ 
ment  of  the  Dugway  data  can  be  summarized  as  follows: 

•  The  new  persistence/evaporation  model  (Dugway)  is  more  useful  than 
the  current  models. 


^Concept  of  Operations  for  NBC  Defense  in  the  Midrange,  Marine  Corps  Develop 
ment  and  Education  Command,  Quantico,  Virginia,  15  June  1981. 
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•  Due  to  the  limited  amount  of  actual  test  data,  both  laboratory  and 
field  tests,  data  gaps  still  exist  that  limit  absolute  confidence 
in  all  chemical  effects  analyses. 

•  The  tactical  situations  presented  in  the  Dugway  report  are  not 
adequate  for  USMC  requirements. 

•  Envi ronmental  data  (weather)  used  in  the  Dugway  report  tactical 
situations  are  too  restrictive  to  meet  USMC  needs. 

The  major  impact  of  the  Dugway  data  can  be  seen  in  the  comparison  of  the 
Dugway  Agent  Evaporation  Curves  (predicted  present  method)  with  observed 
test  data  obtained  from  field  trials,  laboratory  experiments,  and  various 
other  prediction  methods.  These  comparisons  are  included  here  as  figures 
5-1  through  5-4.  The  figures  show  that  the  Dugway  data  are  more  closely 
aligned  with  the  observed  data  than  are  the  other  predicted  data,  and  that 
there  is  a  significant  variation  in  the  evaporation  rates.  It  is  these 
variations  that  the  study  team  evaluated  by  use  of  the  CAT.  The  CW  weapons 
effect  data  based  on  the  Dugway  data  was  used  in  a  CAT  simulation,  and  then 
compared  with  the  CAT  simulation  using  FMFM  11-3,  and  NATO  Standardization 
Agreement  (STANAG)  2103,  Reporting  Nuclear  Detonations,  Radioactive  Fallout, 
and  Chemical  and  Biological  Attacks  data.  The  basic  tool  for  this  analysis, 
the  microprocessor-assisted  CAT,  was  developed  for  the  Concept  of  Operations 
study.  The  CAT  is  a  manual  wargame  with  computer  assessment  of  chemical  and 
conventional  weapon  effects;  it  provides  rapidity  and  flexibility  in  inves¬ 
tigating  the  consequences  of  chemical -weapon  employment  in  continuing  a 
MAGTF  operation.  The  CAT  provides  data  for  the  investigation  of  three 
distinct,  but  interrelated,  aspects  of  the  problem  of  operations  under  an 
NBC  threat.  These  are  the  frequency  and  location  of  chemical  strikes,  the 
agent  contamination  levels,  and  the  movement  and  duration  of  contamination 
on  the  battlefield. 
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It  must  be  remembered  that  both  sets  of  casualty  prediction  data  used  in 
the  CAT  are  based  on  an  extranely  limited  open  air,  live  agent  test  base 
that  does  not  conclusively  substantiate  either  set  of  data.  However,  the 
study  team  believes  the  Dugway  data  is  as  valid  as  any  current  data  avail¬ 
able,  and  as  such,  offers  the  Marine  Corps  commanders  options  which  make 
mission  accomplishment  in  a  chemical  environment  more  easily  achievable. 
The  detailed  data  on  weapons  effects  and  casualty  rates  are  discussed  in  the 
classified  portion  of  this  report,  annex  A  (Volume  II). 

5.2  IMPACT  OF  DUGWAY  DATA  RECOMMENDED  FOR  NBCD 

The  casualty  estimates  which  have  been  developed  in  our  CAT  assessment 
with  the  Dugway  Proving  Grounds  effects  data  were  in  most  cases  as  had  been 
anticipated.  The  more  rapid  evaporation  of  the  threat  agent  reduced  the 
area  of  off  target  hazard  which  in  turn  reduced  the  number  of  exposures  to 
the  agent,  thus  lowering  the  estimated  casualties.  Additionally,  these 
Dugway  evaporation  figures  significantly  reduce  the  duration  of  the  hazard, 
again  reducing  the  number  and  length  of  exposures  which  in  turn  reduce  the 
expected  casualties. 

This  expected  reduction  in  casualties,  while  being  very  significant  to 
the  military  planner,  is  by  no  means  the  only  meaningful  use  of  the  Dugway 
data.  The  results  of  the  CAT  analysis,  and  a  review  of  the  Dugway  report 
indicate  several  areas  of  NBCD  where  the  Dugway  data  may  have  an  impact.  In 
order  to  identify  these  areas  and  evaluate  the  impact,  the  study  team  has 
selected  the  functional  area  of  NBCD  as  presented  in  previous  reports  as  a 
vehicle.  The  study  team  evaluated  the  impact  on  each  of  the  functional 
areas  of  NBC  defense,  and  for  each  of  the  elements  of  these  NBCD  areas  as 
presented  in  the  NBC  readiness  study.  The  results  of  this  analysis  are 
presented  in  table  5-1. 


Table  5-1.  Impact  of  Dugway  Data  Assessments  on  NBCD  Functional  Areas 


Detection 

Identification 
and  Warning 

Protection 

Decontamination 

Medical  Aid 


Doctrine  Organization 

•  • 

•  • 


Equi pment 


Training 


+ 

++ 

+ 


• 

++ 

++ 

++ 

++ 

+ 

++ 

++ 

++  Major  Impact 
+  Minor  Impact 
•  Insignificant  Impact 

As  a  general  summary,  it  appears  that  the  Dugway  data  will  not  change  or 
reduce  the  need  for  quick,  accurate,  effective  detection,  identification  and 
warning,  or  for  effective  individual  respiratory  protection  since  the  ini¬ 
tial  effects  of  the  threat  agents  remain  the  same.  There  needs  to  be  very 
close  evaluation  of  the  current  requirement  for  whole-body  protection  (the 
NBC  overgarments ,  for  example)  in  light  of  some  of  the  Dugway  calculations 
on  agent  evaporation.  The  use  of  the  normal  combat  uniform  as  the  outer 
layer  of  protection  might  be  considered  in  some  tactical  situations  when  the 
risk  is  acceptable. 

The  NBC  functional  areas  that  deal  with  sustained  operations  in  an  NBC 
environment  are  the  most  sensitive  to  the  Dugway  calculations.  The  reduc¬ 
tion  of  the  duration  of  the  agent  hazard  as  developed  in  the  CAT  with  the 
Dugway  data  causes  an  impact  on  requirements  for  collective  protection  and 
decontamination.  The  problems  of  contamination  avoidance,  casualty 


handling,  and  treatment  appear  to  be  more  manageable  in  light  of  these  data. 
These  and  other  areas  of  NBC  defense  have  been  evaluated  and  reviewed  in 


preparation  of  this  report.  The  impact  of  the  CAT  analysis  of  the  Dugway 
data,  as  presented  in  annex  A,  has  been  evaluated  and  included  in  the  speci¬ 
fic  recommendations  in  chapters  2,  3,  and  4  of  this  report.  Recommenda¬ 
tions,  as  a  result  of  this  evaluation  arid  the  contents  of  chapters  2,  3,  and 

4,  for  changes  in  the  doctrine  and  concepts  in  the  Concept  of  Operations  for 

2 

NBC  Defense  in  the  Midrange  ,  Final  Report,  June  1981  are  contained  in  the 
ranaining  paragraphs  of  this  chapter  and  address  the  functional  areas  of 
NBCD,  (detection,  identification  and  warning,  protection,  decontamination, 
and  medical ) . 

5.3  DOCTRINE  CHANGES 

The  Concept  of  Operations  for  NBC.  Defense  in  the  Midrange  study  proposed 
a  revised  doctrine  for  NBC  defense  (NBCD)  in  chapter  3  that  remains  valid 
except  for-  minor  changes  which  are  proposed  in  the  following  paragraphs. 

•  Detection.  Tiie  requirement  for  detection  remains  critical  to  the 
MAGTF  and  the  doctrine  proposed  remains  valid  as  previously 
stated.  The  use  of  Dugway  data  agent  evaporation  rates  does  not 
eliminate  the  need  for  rapid  detection  of  agent  to  prevent  initial 
casualties  but  reinforces  the  need  for  doctrine  stressing  require¬ 
ments  for  and  use  of  detect  ion  devices  wnenever  the  tactical 
situation  permits. 

•  Identification  and  warring.  identification  ana  warning  doctrine 
also  do  not  change,  but  rapid  warning  should  be  stressed  after  the 
initial  attack.  Because  wf  the  piedicted  smaller  area  of  drift 


“^See  footnote  1,  page  5-1. 


of  agent  hazard,  the  commander  may  be  able  to  reduce  the  area  of 
warning  for  high  mission-oriented  protective  posture  (MOPP).  This 
can  only  be  done  if  the  agent  type  and  level  of  contamination  can 
be  identified  accurately. 

•  Individual  protection.  The  doctrine  for  protection  remains  valid. 
The  Dugway  data  further  enforces  the  commanders  risk  category  of 
individual  protection  as  the  most  versatile  MOPP  level  for  combat 
units  operating  in  close  proximity  to  the  enemy.  It  greatly 
reduces  heat  stress  as  a  casualty  producing  factor,  and  permits 
combat  operations  without  the  degradation  associated  with  encapsu¬ 
lation  in  protective  clothing.  The  predicted  shorter  duration  of 
agent  hazard  will  permit  quicker  reduction  of  MOPP  level.  How¬ 
ever,  this  capability  requires  that  a  device  be  developed  that 
rapidly  identifies,  and  quantifies  low  levels  of  chemical  agent 
hazard. 

•  Collective  protection.  The  doctrine  for  collective  protection  and 
protection  for  combat  vehicles  proposed  in  the  concept  of  opera¬ 
tions  study  remains  valid.  The  specific  types  and  numbers  listed 
in  chapter  3  are  required  to  support  the  doctrine. 

•  Decontamination.  The  requirement  for  battalion-sized  combat  and 
selected  combat  support  units  to  perform  complete  decontamination 
should  be  revised.  These  units  normally  operate  in  close  proxi¬ 
mity  to  the  enemy  and  would  be  unable  either  to  provide  personnel, 
or  to  reduce  the  tempo  of  tactical  operations  enough  to  establish 
either  EOS  or  PDS  and  still  accomplish  their  missions.  The  Dugway 
data  on  P  agent  contamination  persistence,  as  discussed  in  annex  A, 
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further  confirms  the  lack  of  criticality  for  complete  decontami¬ 
nation  when  these  units  are  operating  as  part  or  a  larger  force. 
However,  in  the  event  these  units  operate  loieuendcntiy  ot  are  in 
static  defensive  positions,  a  complete  decontamination  capability, 
utilizing  a  lightweight  dt-  itami nation  system  (LDS) ,  may  be 
required.  These  battalions  must  have  a  6-man  tear:  trained,  as  an 
additional  duty,  to  perform  con.pl ete  equipment  decontamination  end 
provide  minimal  shower  (personnel  decontamination)  capabilities 
for  such  unusual  circumstances.  Personnel  decontaminc tion  sta¬ 
tions  (PUS)  would  not  be  required  for  these  units  since, 
generally,  they  would  normally  encounter  only  a  vapor  hazard. 
(The  U.S.  Army  has  recently  recognized  this  and  removed  the  PDS 
requirement  from  the  combat  and  combat  support  battalions  and 
located  them  at  the  brigade  level.) 

Specific  doctrine  changes  for  decontamination  are: 

•  The  basic  operating  standard  for  survival  of  an  NBC  attack;  "per¬ 
form  decontamination  of  personnel  in  an  improvised  decontamination 
station,"  stated  on  page  d- 4j  of  the  Concept  of  Operations  study, 
should  be  revised  to  read  "perform  emergency  decontamination  of 
personnel  and  provide,  for  unusual  eircu... stances,  a  minimal  system 
for  personnel  decontumn  at  k-i-.  (shov/er  „apab»l  ■»  ty . )  '  U-c  require¬ 
ment  for  these  decor. tain ! riu *  m  e  locz.s  to  wear  ihe  rubberized  pro¬ 
tective  clotiiiug  should  L;  ,  i  :  1 1  v  ,-u  and  Lr.o  *  ■ !  1 n* ; uq  TAM 
items  should  l>o  urletri  :  r.  :  •<  -  table  oi  equipment. 
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00  C2040--cover,  footwear. 

00  C2050--coveral Is,  M3. 

00  C2160--gloves ,  M4. 

••  C2230--maintenance  kit,  protective  clothing. 

M  C2310-  -suit,  cooling. 

0  Equipment  decontamination  stations  (EDSs)  will  be  established  by 
NBCD  units  at  the  division,  wing,  FSSG,  and  other  designated 
combat  support  and  combat  service  support  units. 

0  Since  CSS  units  are  equipment/material  intensive  and  cannot  easily 
move  out  of  contamination,  each  battalion  must  be  capable  of 
complete  decontamination,  and  have  a  6-person  decontamination  team 
trained  as  an  additional  duty. 

0  The  FMF  NBCD  organizational  structure  shown  in  figure  3-6  of  the 
Concept  of  Operations  study  should  be  replaced  with  the  informa¬ 
tion  shown  in  table  2-7  of  this  report  to  reflect  the  additional 
decontamination  team  requirements  proposed.  This  requirement  for 
an  LDS  and  trained  NBCD  team  seems  somewhat  excessive  in  light  of 
some  of  the  threat  calculation  developed  using  the  Dugway  data. 
However,  the  relatively  low  cost/minimal  training  required  to 
procure  and  operate  the  LDS  provides  the  MAGTF  units  an  auxiliary 
decontamination  capability  for  unique  situations,  which  should  be 
acquired. 


For  reader  convenience,  figure  3-6  and  table  2-7  follow. 
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•  Paragraph  3. 7. 1.4  on  page  3-62  of  the  Concept  of  Operations  study 
should  have  added,  "Each  battalion  and  squadron  will  train,  as  an 
additional  duty,  a  decontamination  team.  Battalions  with  LDS  will 
train  6-man  teams  while  other  battalions  and  squadrons  that  have 
the  jet  exhaust  or  vehicle  mounted  decontamination  systems  will 
have  six  persons  plus  the  operators/maintenance  personnel  for  each 
system  assigned."  It  must  be  understood  that  activation  of  the 
decontamination  team  at  the  combat  unit  level  is  not  a  normal 
occurrence,  but  it  is  the  exception  since  doctrine  prescribes  that 
complete  decontamination  operations  occur  in  relatively  clean 
areas  located  to  the  rear  of  the  main  battle  area. 

Medical  Aid.  The  doctrine  as  presented  in  the  Concepts  of  Operations 
study  for  self/medical  aid  should  be  changed  to  reflect  the  following: 

t  Only  emergency  decontamination  will  be  performed  on  casualties 
prior  to  reaching  the  medical  company. 

0  The  casualties  individual  NBC  protection  must  be  maintained  during 
evacuation  as  far  as  the  medical  company  or  hospital  company. 

0  Resuscitation  will  be  available  at  the  BAS,  medical  company  and 
hospital  company. 

0  Self/buddy  aid  and  hospital  corpsman  aid  does  not  normally  include 
artificial  respiration  fur  CW  casualties. 

Specifically,  the  following  changes  are  recommended  to  chapter  3  of  the 
Concept  of  Operations  study . 

0  Paragraph  3. 5.1.8.  lreating  and  Evacuating  Casualties,  page  3-16. 
Change  "Normally,  chemical  decontamination  will  have  priority"  to 
"Normally,  restoration  or  maintenance  of  the  casualties  individual 
NBC  protection  will  have  priority,  and  only  emergency  decontamina¬ 
tion  will  be  performed." 
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•  Paragraph  3.  6.  1 . 8,  3.  Ctiemi ca  1/sel  f ~ ai d ,  page  3-?C.  Delete  "Arti¬ 
ficial  respiration  or  resuscitation  may  be  required  if  an  individ¬ 
uals  breathing  becomes  exLremely  difficult,  irreyular,  or  -.tops." 

•  Paragraph  3.6. 1.9.  1 .  Survival  Standards,  page  3-11.  Change  "Per¬ 
forms  self-aid  and  first-aid  to  include  artificial  respiration  and 
use-- injector"  to  "Perform  self-aid,  first-aid  anu  use-- i njector. " 

•  Paragraph  .3 . 6 .  i .  8  3  Unit  Cnemical  Medical  Aid,  page  3~48.  Delete 
last  paragraph 

•  Paragraph  j  6b. 3.  Medn.at  UntJ  Chemical  Medical  Aid,  page  3-56. 
Change  “d hemic  a i  contamination  of  helicopters  and  crews  during 
aerial  medical  evacuation  ..ill  require  that  the  majority  of  chem¬ 
ical  c:  a  ■■  ua  i  t  i  '•  v  ti.»  e/d;uated  by  surface  means"  to  "The  possibil¬ 
ity  uf  ct.. "licit  u>nt  am  ;  n  it  ion  on  evacuation  vehicles  requires  that 
all  casualties  be  evacuated  in  somQ  form  of  NBC  protection-- indi- 
v i dua  1  or  t o  i  i  ec i  i ve .  ' 

•  Paragraph  1.8.  rpccitic  individual  Training  Objectives,  page 

3-70.  Change  "Pert  arm  proper  first-aid  to  include  mouth  to  mouth- - 
agents"  to  '  I'ertni  m  r>v'npe)  f  i  rst-aid  while  in  NBC  protective 
ensemble  " 
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•  Detection,  identification,  and  warning.  The  concept  of  operations 
for  detection,  identification,  and  warning  proposed  in  the  Concept 
of  Operations  study  does  not  change.  However,  the  need  for  improved 
detection  and  identification  devices  remains  an  important  factor 

in  how  a  unit  conducts  operations.  There  are  requirements  for  not 
only  a  rapid  identification  device  which  presents  low  dose  rates, 
but  also  for  an  area  detector  for  advance  warning. 

•  Individual  protection.  The  individual  protection  concepts  remain 
valid,  however,  in  light  of  the  Dugway  data,  the  discussion  of  NBC 
jungle  operations  in  paragraph  three,  page  4-28  of  the  Concept  of 
Operations  study,  should  be  modified  to  take  into  consideration 
the  Dugway  data  on  the  effects  of  contamination,  versus  the  effects 
of  heat  stress  as  a  casualty  production  factor  (which  are  discussed 
in  Volume  2).  When  troops  are  attacked  with  P  agents,  the  casualties 
experienced  by  personnel  wearing  standard  clothing  and  performing 
decontamination  are  less  than  the  heat  stress  casualties  experienced 
when  personnel  are  in  M0PP4.  Therefore,  the  short  length  of  time 
contamination  persistence  remains  a  militarily  significant  hazard 
reduces  the  requirement  for  the  length  of  time  personnel  must  be 

in  MOPP  3  or  4;  and  reduces  the  need  for  extensive  personnel 
decontamination  stations  (PDS).  PDS  will  be  primarily  operated  by 
the  division,  wing,  and  FSSG  NBC  units,  except  in  cases  of  ex¬ 
tremely  heavy  and  repeated  chemical  strikes  on  isolated  units. 
These  reduced  contamination  levels  permit  the  commander  to  reduce 
tne  MOPP  from  4  to  2  sooner  than  previously  stated,  thereby, 
greatly  reducing  the  heat  casualties  and  deterioration  of  combat 
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effectiveness  formerly  experienced.  This  requ i res  an  dqent  ident 
f ication/quantif lcatior  device  as  previously  discussed  to  be 
developed  and  fielded  if  tr.-j  a*  iir.-jm  capability  of  trie  c  m:  "anderc 
risk  concept  be  achieved. 

•  Collective  protectin'..  F*.r  1  1  i  o«  i  nc,  cunco;  ts  srioul  d  be  include'- 
at  the  end  of  pone  4  -  In  e»  tne  Loncept  of  operations  study. 
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close  to  the  FBHL,  such  as  armor,  will  normally  be  subject 
to  NP  attacks  for  the  same  reason  mentioned  for  combat 
units.  Other  units  such  as  artillery,  armor/assault  am¬ 
phibian  units  in  reserve,  and  units  utilizing  communication 
or  radar  shel ters/vans,  would  be  more  likely  to  be  attacked 
with  P  agents.  There  is  a  requirement  that  some  form  of 
CPE  be  made  available  to  all  combat  support  units.  In 
particular,  communications  and  radar  vans/shelters,  in 
which  personnel  must  operate  in  a  shirt-sleeve  environment, 
must  have  a  CPE  system. 

••  Combat  service  support  units  are  usually  located  closer  to 
each  other  in  the  FBH  than  is  desirable  for  tactical  dis¬ 
persion.  The  beach  areas  will  present  a  high  density 
target  ideal  for  P  agents.  Combat  service  support  units 
will  require  CPE  for  maintenance  operations,  rest  and 
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relief,  as  well  as  for  C  and  medical  facilities  since  they 
have  limited  mobility  and  mission  considerations  may  not 
allow  relocation  out  of  contaminated  areas.  In  the  early 
stages  of  the  buildup  ashore,  support  functions  will  be 
conducted  "around  the  clock"  and,  therefore,  contamination 
free  environment  provided  by  some  form  of  CP  is  critical. 
Rotation  of  personnel  through  CP  shelters  to  allow  for 
rest,  relief  and  feeding  may  become  a  routine  matter  for 
sustained  operations  in  a  contaminated  area.  Sufficient  CP 
must  be  made  available  to  accommodate  this  requirement. 

«•  Winy/squadron  operations  ashore  will  require  CPE  for  sus¬ 
tained  operations  in  a  contaminated  environment.  Both 
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simplified  culled  we  equipment  (SCPt)  and 

modular  collective  protection  equipment  (MCPE)  will  be 
requi r-.i  as  well  as  modification  of  existing  structures  for 
protection  against  Cfi  threats. 

•  Decuntam  i  not  i  or.  1 1><»  NBCO  functi'-nai  area  or  decontamination 
(deluding  con  t  am  i  nat.  i  on  a-,  o  i  deuce)  should  be  modified  to  include 
the  additional  i  ei  uimiat  I  c  ■  u  page  420,  subparagraph  3  (unit 
decontamin.it  i o> ;  dir  e  u  n)  _of  the  Concept  of  Operations  study . 

••  Combat  unit  ,  qt-r  era !  !y  will  need  to  only  perform  emer¬ 
gency,  part  ;.i  i ,  and  limited  oecontami nation  to  surv  ;  e  and 
continue  Ire1'  mis -icy,;  however,  these  units  should  have  a 
capability  t..  per:  to  in  complete-  decontamination  should 
unusual  circus  t . tiif  warrant  such  operations  (for  example, 
independent  one  rat  .  nr  .y  t  >  r  .tat  ic  defensive  situa¬ 
tions  ) . 


••  Combat  subuof t  unit  pms t  have  ar  organic ,  mobile  decon¬ 
tamination  system  c  ,-ible  of  comp i ete  decontamination. 
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••  Combat  service  support  units  must  be  capable  of  emergency, 
partial,  limited  and  complete  decontamination.  Specific 
requirements  for  equipment  to  support  complete  decontami¬ 
nation  are  dependent  on  the  individual  unit’s  mission.  The 
FSSG  headquarters  have  authorized  the  NBC  specialists  and 
equipment  to  operate  three  decontamination  teams. 

••  Marine  Corps  aviation  presents  a  unique  decontamination 
problem  because  advance  expeditionary  airfields  (EAFs)  will 
become  primary  targets  for  P  and  M  agents.  _,nce  few 
suitable  airfields  will  be  located  within  the  AOA,  aviation 
units  will  be  unable  to  move,  once  contaminated,  and  will 
require  complete  decontamination  capability. 

••  Aircraft  and  control  squadrons  will  have  one  NBC  specialist 
assigned  by  T/0.  These  units  will  train  a  6-person  decon¬ 
tamination  team. 

•  •  Marine  air  base  squadrons  (MABS)  and  headquarters  ana 
maintenance  squadrons  (H&MS)  will  also  have  an  NBC  special¬ 
ist  assigned  and  will  train  two  6-person  decontamination 
teams . 

M  The  wing  enyineer  (WES)  and  Marine  wing  service  group  head¬ 
quarters  squadrors,  will  also  each  have  a  trained  NBC 
specialist  and  two  decontami na uion  teams.  Tne  WES  must 
also  provide,  upon  request,  personnel  and  earth  moving 
heavy  equipment  for  large  area  decontamination. 

A  major  cons iderati on  for  aviation  should  be  contamination  avoidance 
actions,  such  as  covering  the  cockpit  area  and  the  intake  ducts.  If  pos¬ 
sible,  overhead  cover  should  be  provided  for  each  aircraft  to  prevent  agent 
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contamination.  The  decontamination  concepts  for  fixed-winy  aircraft,  pro¬ 
posed  in  the  Concept  of  Operations  study,  remain  valid.  Those  areas  of  the 
aircraft,  critical  to  continuing  operations  (such  as  ammunition  rep’enish- 
inent  accesses,  and  weapons  racks),  as  well  as  those  areas  which  require 
manual  dexterity  for  maintenance  operations,  must  have  limited  decontamina¬ 
tion  procedures  performed  when  the  airfield  is  contaminated  with  P  agent. 
Complete  decontamination  will  occur  only  when  military  operations  have 
decreased  enough  to  spare  the  personnel  and  resources  needed  to  accomplish 
the  operation. 

The  requirement  for  extensive  decontamination  of  helicopters  during  ver¬ 
tical  assault  operations,  stated  in  the  first  paragraph,  line  seven,  page 
4-24  of  the  Concept  of  Operations  study,  remains  a  valid  comment  for  extreme 
cases  of  contamination.  A  more  representative  statement  of  contamination, 
based  upon  the  Dugway  data,  could  be  added  as  follows:  Flying  will  weather 
the  contamination  to  a  militarily  iris igni f ica.it  level  except  for  tires, 
seals,  and  screw  holes.  These  ?  .as  should  be  monitored  for  contamination 
and  limited  decontamination  of  critical,  mission-essential  areas  of  the 
aircraft  be  performed.  Complete  decontamination  will  be  performed  only  when 
the  si tuation  al 1 ows . 

Medical  aid.  The  specific  changes  recommended  for  chapter  5  of  the 
Concept  of  Operations  study  arc-  as  follows: 

•  Table  5-1,  Specific  hue  leer ,  biological  and  Chemical  Defense 
(NBCQ)  Matters  for  the  Planning  Phase  of  Amphibious  Operations , 
page  b-  17.  car, ye  "fr.u,  *  *  ••  medical  and  medical  support  person¬ 
nel  are  train-... I  it,  mass  -•’Su  -\\ j  imi  ill  ig:  to  "ensure  medical  and 
'  nedic.dl  support  '.erso.-irrv  i.-v  !  rained  :n  Hind;  ;ug  NBC 
casualties .  " 
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•  Table  5-1,  page  5-21.  Change  "Ensure  that  medical  personnel  are 
trained  to  handle  mass  NBC  casualties"  to  "Ensure  that  medical 
personnel  are  trained  to  handle  and  treat  NBC  casualties." 

•  Table  5-5,  Specific  Nuclear,  Biological  and  Chemical  Defense  (NBCD) 
Matters  for  Assault  Phase  of  Amphibious  Operations,  page  5-33 . 
Change  "Establish  aid  stations  for  chemical  casualty  handling"  to 
"Establish  aid  stations  with  the  capability  to  treat  and  handle 
NBC  casualties. " 

5.5  SUMMARY 

The  major  impact  of  the  Dugway  data  on  the  anlaysis  of  Marine  Corps  NBCD 
operations  resulted  from  the  comparison  of  the  Dugway  agent  evaporation 
rates  with  observed  test  data  and  various  other  evaporation  prediction 
methods.  The  Dugway  data  are  more  closely  aligned  with  the  observed  data 
than  the  other  predictions  and  there  are  significant  variations  in  the 
evaporation  rates. 

The  study  team  evaluated  these  variations  and  determined  that  the  Dugway 
data  is  as  valid  as  any  current  data  available,  and  as  such,  offers  the 
Marine  Corps  commander  options  which  make  mission  accomplishment  in  a  chemi¬ 
cal  environment  more  easily  achievable. 

It  appears  that  the  Dugway  data  will  not  change  or  reduce  the  need  for 
quick,  accurate,  effective  detection,  identification  and  warning,  or  for 
effective  individual  respiratory  protection  since  the  initial  effects  of 
threat  agents  remain  the  same. 

The  proposed  doctrine  changes  evolving  from  this  evaluation  primarily 
affected  decontamination  at  the  battalion  level  for  combat  and  certain  com¬ 
bat  support  organizations,  and  BAS,  where  PDS  and  EDS  will  not  be  estab¬ 
lished  during  normal  operations.  The  battalions  will  train  decontamination 


teams,  as  an  additional  duty,  for  unusual  circumstances  when  higher  head¬ 
quarters  or  combat  service  support  NBC  teams  could  not  perform  decontami¬ 
nation  operations.  Collective  protection  doctrine  remains  unchanged,  with 
the  exception  of  the  BAS  where  collective  protection  is  not  recommended. 
Chapter  4  of  this  report  provides  the  doctrine  for  medical  NBC  operations, 
which  expanded  the  limited  information  in  the  doctrine  presented  in  the 
Concept  of  Operations  study. 

The  majority  of  changes  proposed  affect  the  concept  of  operations  for 
NBCD.  The  differences  in  evaporation  rates  from  the  Dugwa^  data  resulted  in 
the  changes  recommended  for  the  concept  of  operations.  Combat  and  combat 
support  units  operating  in  close  proximity  to  the  enemy  require  a  minimum  of 
CPE  protection  and  only  for  static,  defensive  positions  where  units  cannot 
be  rotated  out  of  contaminated  areas.  The  shorter  length  of  hazard  pre¬ 
dicted  by  the  Dugway  data  further  enforces  the  need  for  minimal  CPE  pri¬ 
marily  to  provide  rest  and  relief  for  personnel. 

Armor,  assault  amphibian,  self-propelled  artillery,  and  other  develop¬ 
mental  combat  vehicles  require  a  CPE  system  because  they  are  ideal  targets 
for  both  P  and  NP  agents.  Other  combat  support  units,  such  as  artillery  and 
units  utilizing  communication  or  radar  shei ters/vans  are  also  likely  to  be 
attacked  with  P  agents. 

All  of  these  units  must  be  capable  of  performing  all  levels  of  decontami nati 
operations.  Wing  and  combat  service  support  units  require  complete  decontami- 
nation  capabilities  and  CPL  must  be  used  for  rest  and  relief,  C  ,  medical 
facilities,  and  certain  maintenance  functions. 

The  reduced  period  of  chained!  agent  persistence  provides  the  Marine 


Corps  commander  with  the  option  to  reduce  his  protective  posture  (MOPP 


level)  sooner  than  previously  stated,  thereby  eliminating  many  heat  stress 
casualties  and  the  deterioration  of  combat  effectiveness  normally  associated 
with  M0PP4  operations.  This  advantage  requires  that  a  rapid  and  accurate 
method  of  chemical  agent  detection,  identification,  and  quantification  be 
available.  There  are  urgent  requirements  for  such  detectors  and  monitors. 
An  area  scanning  detector  must  be  considered  another  critical  requirement 


which  must  be  satisfied. 
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6.1  INTRODUCTION 

This  chapter  provides  the  major  conclusions  and  recommendations  arrived  at  by 
the  study  team.  These  conclusions  and  recommendations  are  a  summarized  version 
of  the  detailed  ones  developed  in  each  chapter  and  are  presented  in  the  order  in 
which  the  subject  appears  in  the  report  for  ease  of  reference.  The  detailed  data 
to  support  the  conclusions  can  be  found  in  the  appropriate  chapter  and  in  volume  II. 
A  comprehensive  list  of  resources  required  to  implement  the  recommendations 
is  provided  in  each  chapter. 

6.2  DECONTAMINATION 

Conclusions 

The  introduction  of  NBC  weapons,  with  their  residual  contamination 
potential,  into  the  FBH  will  cause  a  significant  problem  in  the  FMF.  The 
current  Marine  Corps  doctrine  for  decontamination  is  incomplete  and  not 
suited  to  the  needs  of  the  FMF.  The  Marine  Corps  requires  a  comprehensive 
documentation  doctrine  which  is  designed  to  meet  the  particular  problems  and 
limitations  associated  with  amphibious  operations. 

Recommendations 

The  Marine  Corps  publishes  (as  part  of  a  revised  FMFM  11-1)  a  comprehensive 
documentation  doctrine  wnich  includes  all  the  elements  discussed  in  paragraph 
2.6  and  summarized  in  table  2-8. 

Conclusions 

A  review  of  the  current  IAM  indicates  that  there  are  inadequate  levels  and 
types  of  decontamination  items  to  'Lilly  support  and  sustain  decontamination 
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operations  during  amphibious  operations.  Much  of  the  equipment  which  is 
authorized  is  aging,  available  in  inadequate  numbers,  and  is  authorized  at 
the  wrong  organizational  level  within  the  FMF. 

Recommendations 

The  Marine  Corps  acquire  the  decontamination  items  required  to 
implement  and  support  the  decontamination  system  proposed  in  the  preceding 
recommendation  as  detailed  in  table  2-9. 

Conclusions 

The  NBC  personnel  billets  and  organization  proposed  in  the  Concept  of 
Operations  Study,  paragraph  3.7,  when  implemented,  will  provide  adequate 
resources  for  decontamination  operations.  However,  the  addition  of  new 
items  of  decontamination  equipment  recommended  in  the  preceding  paragraph 
will  require  additional  maintenance,  motor  transport  and  decontamination 
equipment  operators,  and  some  specialized  training  of  these  personnel. 

Recommendations 

The  Marine  Corps  authorizes  personnel  billets  for  maintenance,  motor 
transport  and  decontamination  operators  required  to  support  the  decontamination 
equipment  recommended  in  the  preceding  paragraph  as  detailed  in  table  2-10. 

These  personnel  will  be  trained  as  discussed  in  paragraph  2.7.3  and  summar¬ 
ized  in  table  2-11. 

6.3  COLLECTIVE  PROTECTION 

Conclusion 

Based  upon  the  potential  NBC  threat,  MAGTF  units  will  require  some  form 
of  CP  at  various  times  during  combat  within  the  FBH  and  during  extended  operation 
ashore.  Combat  units,  engaged  in  the  assault  within  the  FBHL,  will  require 
a  minimum  of  CPE.  Combat  support  units  will  be  subjected  to  persistent  agents 
and  therefore  will  require  some  form  of  CPE.  Combat  service  support  units  will 


6-2 


normally  be  located  in  areas  that  are  ideal  for  persistent  agent  employment  and 

since  they  may  not  be  able  to  relocate  will  therefore  require  CPE  for  maintenance 

3 

operations,  rest  and  relief,  as  well  as  C  and  medical  facilities.  In  addition, 
wing/squadron  operations  ashore  will  require  CPE  for  sustained  operations  in 
a  contaminated  environment  as  air  operations  will  be  a  prime  target  for  persistent 
agent  employment. 

Recommendation 

The  Marine  Corps  adopted  the  collective  protection  system  detailed  in 
table  3-14. 

Conclusion 

The  MCESS  has  no  provision  for  collective  protection  in  its  structures.  With 
the  threat  of  NBC  contamination  in  the  rear  areas  there  is  a  need  for  some 
form  of  CP  in  the  MCESS. 

Recommendation 

MCESS  be  reviewed  and  trie  CP  recommended  in  table  3-11  and  3-12  be 
considered  for  implementation. 

Conclusion 

The  MAGTF  has  a  very  limited  amount  CPE,  it  is  aging  ana  in  most  cases 
obsolete.  There  is  a  need  lor  provision  of  additional  modern  CPE  for  the 
MAGTF. 

Recommendation 

The  Marine  Corps  obtain  the  CPE  listed  in  table  3-lb  for  the  MAGTF. 

6.4  NBC  CASUALTY  HANDLING 
Cone  1  us l on 

Faced  wi  tn  the  post  a  I d ted  Nbu  tnr  *y.1  the  current  medical  support  for 
MAGT1-  is  unable  to  provide  an  s  NFC  casualty  hand!  ’ng  <~apabi T  i t y ; 

it  is  not  equipped  nor  traino :  fu  <  nuut  t  medical  operations  in  a  contaminated 


envi ronment . 


Recommendation 


That  the  NBC  casualty  handling  system  concept  as  developed  in  this 
study  (summarized  in  table  4-8)  be  adopted. 

Conclusion 

Current  NBCD  training  does  not  adequately  prepare  all  Marines  to  perform 
the  tasks  that  might  be  necessary  to  provide  self-  or  buddy-aid  or  to  serve 
as  litter  bearers.  In  addition  the  hospital  corpsman  is  improperly  trained  and 
equipped  for  operation  in  a  CW  environment. 

Recommendation 

That  all  FMF  Marines  be  taught  the  proper  actions  to  provide  self-  or 
buddy-aid  in  a  CW  environment  (as  per  paragraph  4.7.1)  and  to  function 
as  a  litter  bearer  if  needed  (as  per  paragraph  4.7.2).  That  the  hospital 
ccrpsman  be  trained  and  equipped  to  perform  his  necessary  functions  in 
a  CW  environment  (as  per  paragraph  4.7.3). 

Conclusion 

The  BAS/EW,  Medical  Company,  and  Hospital  Company  cannot  perforin  all 
necessary  patient  handling  functions  in  a  CW  environment. 

Recommendation 

That  the  BAS/EW,  Medical  Company,  and  Hospital  Company  be  provided  with 
the  training  and  equipment  necessary  to  perform  satisfactorily  in  a  CW 
environment.  Equipment  required  is  listed  in  table  4.9. 

Concl usion 

The  medical  support  system  does  not  have  an  adequate  decontamination 
capability  to  process  contaminated  casualties.  There  is  a  requirement  for 
a  decontamination  element  to  augment  the  medical  support  system  in  an  NBC 


threat  environment. 


Recommendation 


The  Medical  Company  and  the  Hospital  Company  be  augmented  with  a  Decontamination 
Center  and  described  in  table  4-7. 

6.5  NBC  DOCTRINE  AND  CONCEPTS  REVIEW 

Concl usions 

The  critical  assumption  of  the  Dugway  Report  is  that  a  new  method 
of  calculations  for  CW  agent  evaporation  and  CW  agent  travl  and  duration, 
described  in  the  report,  is  a  more  accurate  representation  of  actual  and 
expected  agent  behavior  than  traditional  methodology  like  that  incorporated 
in  FMFM  11-3.  (paragraph  5.1) 

After  review  and  analysis  of  the  Dugway  Report,  it  can  be  stated  that: 

o  The  new  persistence/evaporation  model  (Dugway  data)  is  more  useful 
than  the  current  or  traditional  models. 

o  The  new  model  provides  a  better  fit  to  available  test  data  than 
do  traditional  models. 

o  Due  to  the  limited  amount  of  actual  test  data,  data  gaps  still 
exist  that  limit  absolute  confidence  in  all  chemical  effects 
analyses,  (paragraph  5.1) 

Recommendati  _o  n 

That  the  'JSMl  accept  tin  n.oa  _ .  a  ,u  implications  or  the  Dugway  Report 
as  an  equally  acceptable  description  or  cnemical  agent  effects  as  traditional 
models,  and  that  they  prepare  due  trine,  organization,  equipment,  and 
training  for  both  eventualities. 

Cone  1  us i on 

As  compared  with  traditional  modi  ! s ,  the  more  rapid  agent  evaporat .ion 
predicted  by  the  Dugway  data  reduce;,  the  area  of  off-target  hazard  , viiicn, 
i 'i  turn,  reduces  the  number  .jt  troops  exjiused  tc  t.!,e  agent,  thus  lowering 


the  estimated  casualt’es;  additionally,  the  Dugway  data  significantly  reduce 
the  duration  of  the  hazard,  reducing  both  the  number  and  length  of  exposures, 
and  further  reducing  estimated  casualties,  (paragraph  5.2) 

Cone! usion 

The  Dugway  data,  if  correct,  would  impact  to  suggest  doctrinal  modification 
in  the  protection,  decontamination,  and  medical  aid  NBCD  functional 
areas,  (paragraph  5.2) 

Recommendation 

That  the  doctrine  and  concept  changes  specified  in  paragraph  5.4  be 
considered  as  equally  acceptable  descriptions  of  operations  ir  a  CW  environment; 
and  that  they  be  incorporated  in  NBCD  activities  and  publications  as  such. 
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7.1  THREAT  PERCEPTION 

During  the  course  of  this  study  the  study  team  visited  many  ele¬ 
ments  of  the  Fleet  Marine  Force  (FMF),  other  U.S.  services  and  allied 
forces.  While  each  of  these  may  have  a  different  perception  of  the 

chemical  warfare  (CW)  threat  and  they  may  have  established  different 
priorities,  one  common  theme  was  evident  to  the  study  team;  the  Soviet 
CW/BW  threat  is  real  and  probable  and  there  is  a  critical  need  for  new 
and  improved  NBC  defensive  equipment  in  the  near  time  to  close  our 
window  of  vulnerability.  This  outlook  was  expressed  by  the  Commandant 
of  the  Marine  Corps,  General  R.  H.  Barrow,  in  the  fall  of  1981  when  he 
stated  as  part  of  his  testimony  to  the  House  Armed  Services  Committee: 

"There  is  a  lot  of  wishful  thinking  that  somehow 
it's  (CW)  not  going  to  happen.  Perhaps  one 
could  say  we've  had  misplaced  priorities  because  we 
know  it  is  in  the  Soviet  doctrine  to  use  chemical 
weapons  and  they  have  equipped  themselves  to  sustain 
chemical  attack." 


The  state  of  the  Armed  Forces  NBC  Defensive  Equipment  was  summed  up  by 

the  former  Secretary  of  Defense  Harold  Brown,  in  his  annual  report  to 

Congress  for  FY  82  as  follows: 

"At  the  present  time,  NATO  forces  lack  the 
capability  to  defend  adequately  against  the  (WARSAW) 
Pact's  chemical  threat"  and  that  "warning  and  pro¬ 
tective  equipment  now  in  the  hands  of  U.S.  forces 
provide  a  limited  capability  to  operate  effectively 
in  a  chemical  warfare  environment." 


r  vvr  v"  i. 


To  correct  these  problems  and  overcome  many  years  of  inactivity  in 
the  NBC  defensive  equipment  area  a  massive  effort  will  be  required.  The 
Marine  Corps  must  make  its  unique  NBC  needs  known  with  force  to  the 
research  and  development  community.  Several  of  the  developmental  items 
recommended  in  this  report  offer  considerable  improvement  to  the  FMF  NBC 
defensive  posture.  They  must  be  expedited  and  acquired  for  field  test¬ 
ing  and  evaluation  by  the  Marine  Corps.  These  actions  must  receive 
highest  level  of  visibility,  support,  and  management  if  they  are  to  be 
effective. 

7.2  CHEMICAL  WEAPONS  EFFECTS  ANALYSIS 

Differences  in  agent  persistence  data  from  two  conflicting  sources 
(recent  Dugway  data  versus  standard  FMFM  11-3  reference  data)  produce 
substantially  different  estimates  of  chemical  effects  and  contamination 
on  the  battlefield.  Very  persistent  and  widely  spreading  nerve  agent 
clouds,  as  expected  from  FMFM  data,  encourage  the  enemy  to  use  non-per¬ 
sistent  nerve  agents  to  generate  a  maximum  vapor  threat.  Combi  .ations 
of  vapor  clouds  from  adjacent  or  subsequent  strikes  create  sources  of 
very  high  casualty  risk  which  the  shifting  winds,  typical  of  the 
littoral  regions,  spread  effectively  over  much  of  the  beachhead  area. 

By  contrast,  the  Dugway  data,  supporting  rapid  agent  dispersion,  suggest 
that  the  enemy  would  use  a  higher  proportion  of  persistent  agents  to 
compensate  for  minimal  agent  cloud  travel.  The  battlefield  would  show 
much  greater  risk  of  liquid  agent  contamination  in  target  areas,  but 
relatively  little  risk  from  vapor  cloud  drift  at  distances  greater  than 
1  to  3  km  from  target  areas.  If  used  against  well  trained  and  prepared 
troops,  chemical  weapons  cause  casualties  primarily  because  of  failures 
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of  NBC  protective  equipment  or  procedures.  The  FMFM  data  which  places  a 
much  higher  number  of  friendly  units  at  risk,  results  in  about  2  to  2  1/2 
times  as  many  expected  chemical  casualties,  for  given  enemy  resources,  as 
the  optimal  strike  results  according  to  Dugway  data. 

The  difference  in  data  implication  from  the  two  sources  is  of  lesser 
importance  to  medical  support  activities  for  several  reasons.  Use  of 
chemical  weapons,  regardless  of  which  effects  data  are  correct,  creates 
sufficient  risk  of  vapor  hazard  to  a  medical  facility  so  that,  in  the 
absence  of  completely  reliable  sensors  for  zero-risk  vapor  levels,  patient 
handling  (from  the  corpsmen  to  the  hospital)  must  presume  at  least  an 
intermittent  vapor  hazard.  Similarly,  liquid  agent  contamination  of 
patients  provides  sufficient  risk  so  that,  in  the  absence  of  reliable 
contamination  level  monitors,  patients  from  a  chemical  battlefield  must  be 
presumed  to  be  contaminated.  The  proportion  or  distribution  of  expected 
casualties  by  category  and  by  agent  symptoms  is  not  appreciably  different 
for  the  two  data  sources.  The  Dugway  data  would  support  expectations  of 
only  a  slightly  lower  proportion  of  chemical  agent  poisoned  patients  (70 
to  75  percent).  The  maximum  number  of  patients  that  the  medical  support 
system  must  plan  and  prepare  for  depends  less  on  the  expected  casualty 
rate  for  a  given  expected  level  of  enemy  response  than  it  does  on  a 
projected  casualty  rate  that  could  be  sustained  if  the  amphibious  assault 
does  not  proceed  as  planned,  e.g.,  if  enemy  resistance  is  more  effective 
than  anticipated.  Therefore,  the  controlling  factors  for  medical  support 
system  design  are  reasonably  independent  of  the  dispute  over  the  validity 
of  the  two  sets  of  data. 


*»  . 
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7.3  NAVY  MEDICAL  SUPPORT  PROBLEMS 

The  acquisition  of  improved  equipment  will  go  a  long  way  toward  cor¬ 
recting  the  serious  deficiencies  in  the  NBC  casualty  handling  capability 
in  the  MAGTF.  However,  during  the  course  of  this  study,  a  serious  funda¬ 
mental  problem  was  identified  which  places  the  credibility  of  the  entire 
medical  support  for  the  MAGTF  in  question.  This  problem  centers  around 
the  Navy  policy  and  capability  to  receive  and  process  contaminated  casual¬ 
ties  aboard  the  casualty  receiving  and  treatment  ships  (CRTS).  At  the 
present  time,  there  is  not  a  collective  protection  capability  within  the 
operating  forces  of  the  U.S.  Navy.  Additionally,  there  appears  to  be  no 
established  policy  with  reference  to  how  contaminated  casualties  will  be 
decontaminated  when  they  arrive  at  the  CRTS  for  treatment.  During  discus¬ 
sions  with  U.S.  Navy  Bureau  of  Medicine  and  Surgery  personnel  it  was 
suggested  that,  while  not  published  as  policy,  the  current  thinking  was 
the  contaminated  casualties  would  not  be  accepted  aboard  the  "clean"  CRTS. 
It  was  also  suggested  that  contaminated  helicopters  would  not  be  landed  on 
"clean"  ships.  This  thinking  seems  to  ignore  three  very  fundamental  and 
likely  possibilities. 

•  The  CRTS  themselves  may  be  priority  targets  for  CW  and  could 
therefore  become  contaminated. 

•  There  is  currently  no  method  of  determining  if  returning 
aircraft/casualties  are  contaminated  or  clean.  Once  CW  has 
been  initiated  and  an  aircraft  and  casualties  have  operated  in 
possibly  contaminated  areas,  they  must  be  considered  con¬ 
taminated. 
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•  During  the  ship-to-shore  movement  and  the  early  stages  of  the 
initial  assault,  the  only  medical  support  ashore  is  the  Navy 
hospital  corpsman.  There  will  be  no  time,  space  or  personnel 
resources  to  accomplish  other  than  emergency  decontamination 
of  casualties  or,  establish  a  medical  holding  area  to  retain 
casualties  until  a  decontamination  capability  has  been  estab¬ 
lished  ashore. 


All  casualties,  contaminated  or  not,  must  be  evacuated  to  the  CRTS 
for  treatment  during  the  early  stages  of  the  amphibious  assault.  This 
problem  of  contaminated  casualty  handling  and  collective  protection  aboard 
ship  must  be  resolved  for  the  proposed  NBC  handling  system  to  have  any 
success. 

7.4  CHEMICAL  WEAPONS  EMPLOYMENT 

This  study,  like  the  two  previous  NBC  studies  conducted  for  MCDEC,  has 
been  exclusively  defense  oriented.  This  follows  the  priorities  estab¬ 
lished  by  the  Congress  and  the  Defense  Department  to  build  a  strong  NBC 
defensive  capability  into  the  U.S.  Armed  Forces.  While  this  goal  has  not 
yet  been  met,  action  is  underway  to  accomplish  it.  As  part  of  a  balanced 
deterrent  to  chemical  warfare,  NBC  defense  is  only  one  half  of  the  equa¬ 
tion.  A  credible  retaliatory  CW  capability  forms  the  remaining  portion  of 
the  deterrent. 

The  Defense  Department  has  received  $23,000,000  for  building  facili¬ 
ties  at  Pine  Bluff,  Arkansas  for  the  production  of  the  binary  nerve  agent 
artillery  round.  This  new  binary  artillery  round  could  be  produced  in  FY 
84  if  the  administration  provides  funding  and  obtains  congressional 
approval.  The  Army  is  also  reported  "to  be  studying  the  feasibility 


of  putting  chemical  warheads  on  ground-launched  cruise  missiles 
of  the  kind  now  scheduled  to  be  based  in  Western  Europe,"  according  to 
recently  released  congressional  testimony. 

The  cruise  missile,  with  a  range  of  1,500  miles,  is  one  of  a  number  of 
weapons  being  studied  as  possible  carriers  of  a  controversial  new  genera¬ 
tion  of  binary  chemical  munitions,  according  to  the  testimony."* 

The  Marine  Corps  will  most  likely  be  required  to  develop  munition  re¬ 
quirements  for  the  new  binary  CW  weapons  to  support  production  planning 
and  funding.  The  current  CW  employment  data  available  in  USMC  publications 
is  inadequate  to  develop  definitive  munition  requirements.  In  fact,  there 
is  little  valid  data  on  CW  weapons  employment  concepts  which  could  support 
planning  for  FMF  use  of  CW. 

There  is  an  urgent  need  for  detailed  plans  for  the  integration  of  CW 
into  amphibious  operations.  These  plans  should  be  responsive  to  various 
tactical  scenarios  and  provide  the  commander  with  definitive  guidance  on 
target  selection,  weapon  effects,  employment  criteria,  and  so  forth,  similar 
to  that  available  for  tactical  nuclear  weapons.  Current  planning  fails 
far  short  of  the  detail  required  to  ensure  optimal  use  of  these  weapons. 
Once  the  plans  for  optimizing  the  CW  munitions  have  been  completed,  a  com¬ 
prehensive  review  of  the  resupply  plans  and  procedures  should  be  completed, 
and  required  changes  made  in  Marine  Corps  publications  to  best  support  the 
revised  CW  employment  plans  for  the  MAF. 
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7.5  NEW  THREAT  AGENTS 


The  threat  data  which  has  been  used  in  this  study  was  taken  from  the 
latest  published  data  available  to  the  study  team.  This  data  lists  the 
standard  and  Soviet  threat  agents  which  have  remained  the  same  over  the 
last  10-15  years.  Host  of  our  NBC  defensive  equipment  has  been  developed 
to  counter  these  agents.  The  recent  announcements  of  the  use  of  toxins 
known  as  "yellow  rain"  as  well  as  other  information  indicates  that  the 
U.S.  forces  may  not  have  adequate  defenses  against  the  full  range  of 
possible  threat  agents.  This  point  was  made  forcefully  in  the  October  12, 
1981  Army  Times  issue  which  stated: 

"However,  an  Army  spokesman  said  the  auto- 
injectors  issued  to  troops  as  a  self-treatment 
aid  against  nerve  agents  would  not  work  against 
the  "yellow  rain"  powder  that  has  been  seen  dropped 
from  Soviet  helicopters  and  fixed-wing  AN-2  and  AN-12 
aircraft. 

’We  know  very  little  about  this  stuff,'  said  the 
official,  'and  so  far  we  have  no  antidote  for  it.'" 

Other  reports  from  Southeast  Asia  contain  information  on  bizarre  symptoms, 
not  usually  associated  with  the  known  CW  agents,  being  reported  following 
various  mysterious  "smoke  bombs"  air  attacks. 

It  would  appear  that  the  Soviets  have  some  new,  modified  or  improved 
CW  agents  in  their  arsenal.  We  cannot  safely  assume  that  our  detection 
and  warning  devices  will  respond  to  all  possible  threat  agents  nor  that  we 
have  the  proper  treatment  for  the  full  range  of  threat  agents.  Therefore, 
there  must  be  an  intensive  intelligence  effort  to  identify  any  new  threat 
agents.  Finally,  the  fielding  of  high  quality,  individual  NBC  protective 
equipment  must  be  the  focal  point  of  continuing  research  and  development 


in  the  future.  The  individuals  capability  to  survive  and  continue  his 
mission  still  depends  on  this  training  with  and  proper  care  and  use  of 
this  individual  NBC  protective  ensemble. 


